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Executive Summary

The implemented remedy for the Arrowhead Refinery Company Superfund site (Site) in
Hermantown, Minnesota included several media: source materials, soils and sediments, and
ground water.

The source materials remedial action consisted of:

0 excavation of about 7,025.8 tons (the 1994 AROD estimai.d 4,600 cubic yards) of sludge
and filter cake from the lagoon and soils using a visually contaminated standard;
0 treatment of 7,025.8 tons by chemical disassociation, yielding 1,105,349 gallons of

* off-spec fuel;
0 disposal of 5,334 cu yd of hazardous debris in a permitted Resource Conservation and
Recovery Act (RCRA) Subtitle D facility; and
0 disposal of 843 tons of non-hazardous debris.

The soils and sediments remedial action consisted of:

0 dewatering and pretreatment of ground water to facilitate excavation, route to the French
Drain system, then to the local waste water treatment plant for treatment;

0 excavation of visually contaminated soils and sediments;

¢ confirmatory sampling to verify the cleanup level of 500 parts per million (ppm) lead;

0 lead stabilization of soils and sediments;

0 disposal of 24,327 tons of treated soils and sediments in a permitted RCRA Subtitle D
facility;

¢ backfill into the excavated area with clean soil and topsoil, seeding, to elevations
preventing ponding; wetland plants specified in the AROD were replaced with upland
vegetation;

0 implementation of an air quality monitoring plan and actions to protect health of nearby
residents;

¢ temporary relocation of one sensitive population resident.

The ground water remedial action consisted of:

0 a water main extension and 13 residential and business connections for those at risk;

¢ abandonment of 13 individual drinking water wells at risk;

0 aground water extraction and treatment system, constructed as a French Drain routed to
the local treatment plant for treatment, to capture and restore the aquifer and to prevent off-
site migration of contamination; and

0 operation and maintenance of the ground water extraction and treatment system until
ground water at the Site perimeter meets Maximum Concentration Levels (MCLs);

The Site remedy also includes implementation of institutional controls. The city of Hermantown
has zoned the area as restricted commercial/industrial. Restrictions on the Site have been drafted
and will be implemented to ensure that the Site remains used for restricted commercial/industrial
development only. '



The Site achieved construction completion for the ground water, source areas, and the soils and
sediments remedial actions with the signing of the Preliminary Close Out Report on December
19, 19%6.

The trigger for this five-year review was the completion of the first five-year review. The
assessment of the first five-year review in 1997 found that the ground water remedy was
constructed in accordance with the requirements of the AROD and is functioning as designed. It
also found that immediate threats are addressed and the remedy is expected to be protective
when ground water cleanup goals are achieved through the pump and treat system. The first
five-year review did not address the source materials and soils and sediment phases.

The source materials remedy is protective of human health and the environment because the
threats presented by this media have been addressed through excavation, treatment and disposal
off-site in a permitted RCRA Subtitle D facility.

A protectiveness determination of the soils and sediments phase remedy at the Site cannot be
made at this time until further information is obtained. Further information will be obtained by
taking the following actions:

1. Evaluate potential impacts to aquatic organisms caused by lead in sediments of the “EPA™
ditch south of the former Gopher Oil Building and downstream of it exceeding the Tier 2
Sediment Quality Target (SQT) of 130 mg/kg;

2. Evaluate and, if necessary, bring the settled areas on the Site to final grade and establish a
surface water drainage plan, including addressing the plugged culvert north of Highway 53
and downstream of the Site. The plugged culvert north of Highway 53 should be addressed
after resolving the potential impacts to aquatic organisms caused by lead in sediments of the
EPA ditch; and

3. Finalize and file the deed restrictions.

It is expected that these actions will be completed by December 2004, at which time a
protectiveness determination will be made.

The Site ground water remedy is protective of human health and the environment, and in the
interim, exposure pathways that could result in unacceptable risks are being controlled. At
present: :

contaminated ground water is being contained on-site;
there are no current receptors; and

* the ground water is being discharged to the Western Lake Superior Sanitary District
(WLSSD) sanitary sewer within the volumes and discharge quality that is required under the
WLSSD permit agreement.

This five-year review anticipates four to eight more years of operation and maintenance to meet
MCLs in the ground water at the Site perimeter.

Although the property is zoned properly, the institutional control for Site deed restrictions needs
to be completed.



FIVE-YEAR REVIEW SUMMARY FORM

SITE IDENTIFICATION
Site name (from WasteLAN): Arrowhead Refinery Company
EPA ID (from WasteLAN): MND98082397
Region: 5 State: Minnesota City/County: Hermantown, St. Louis County

SITE STATUS
National Priority List (NPL) status: Final  Deleted Other (specify)
Remediation status (choose all that apply): Under Construction Operating  Complete
Multiple Phases? Yes No Construction Completion date: 12/19/96
Has site been put into reuse? YES NO

REVIEW STATUS
Lead agency: EPA  State Tribe  Other Federal Agency
Author names: Maureen Johnson/Barbara Gnabasik

Author titles: Project Manager/Project Hydrogeologist Authors’ affiliation:
Minnesota Pollution Control Agency (MPCA)

Review period: 09/30/97 to 08/30/02
Date(s) of site inspection: 8/6/02
Type of review: Post-Superfund Amendments and Reauthorization Act of 1986 (SARA)

Pre-SARA NPL - Removal Only
Non-NPL Remedial Action Site NPL State-Tribe-Lead
Regional Discretion
Review number: 1 (first) 2 (second)  3(third) Other (specify)
Triggering action:
Actual Remedial Action (RA) Onsite Construction at Phase # Actual RA
Start at Phase #
Construction Completion Previous Five-Year Review Report
Other (specify)

Triggering action date (from WasteLAN): 9/20/97 (First Five-Year Review Complete)
Due date (five years after triggering action date): 09/20/02

* ("Phase" refers to operable unit.)
** (Review period should correspond to the actual start and end dates of the Five-Year Review

in WasteLAN.)



Five-Year Review Summary Form (continued)
Issues:

1. The Consent Decree, restrictions and access agreements were not completed and filed
pursuant to Consent Decree in 1995. Draft restrictions need to be finalized by MPCA and
filed at the St. Louis County Recorder’s Office as a restrictive covenant. Action needs to be
taken on remaining issues 2 and 3, stated below, so that the restrictions can be finalized.

2. Settlement and changes in drainage are occurring. :

3. The potential exists for aquatic organisms to be affected by the lead in sediments of the EPA
ditch south of the former Gopher Oil Building, now HOM warehouse, and downstream of it
to the culvert on the north side of Highway 53.

4. No confirmatory sampling was conducted at on-site wells after the 1996 excavation,
treatment and disposal of source materials and soils and sediments which contained arsenic,
hexavalent chromium, vanadium, zinc, and 4-methylphenol; 4-methylphenol has a new more
restrictive Minnesota Department of Health (MDH) Health Risk Limit (HRL) of 3 ug/L.

5. The current lead analysis method does not determine whether dissolved lead is moving with
ground water.

6. 1,4-dioxane, a compound recently recognized to be closely associated with trichloroethene,
has a new MDH Health Based Value (HBV) of 30 ug/L. Trichloroethene is a contaminant of
concern at the Site and 1,4-dioxane has not been sampled for previously at the Site.

Recommendations and Follow-Up Actions

1. The Consent Decree, restrictions and access agreements were not completed and filed at the
St. Louis County Recorder’s Office pursuant to Consent Decree. Because St. Louis County had
difficulty locating a certified copy, assure the Consent Decree is filed. Assure access is provided
to MPCA, determine which parcel(s) need the restrictions, finalize restrictions, and file the
restrictive covenant.

2. Settled areas may need to be brought up to final grade and some drainage issues may need to
be resolved through development and implementation of a drainage plan. Conduct a Site survey
to determine settlements that need correction, prepare a drainage plan for the Site, bring the
settled areas to final grade, as necessary, and evaluate the cause of plugging of the culvert and
repair, as necessary.

3. The potential exists for aquatic organisms to be affected by the lead exceeding the Tier 2 SQT
of 130 mg/kg in sediments of the EPA ditch south of the former Gopher Oil Building, now HOM
warehouse, and downstream of it to the culvert on the north side of Highway 53. Perform
additional sediment sampling in this area to determine current contaminant levels.

4. Perform confirmatory sampling for arsenic, hexavalent chromium, zinc, vanadium. The
sampling locations are well MPCA-4A and the extraction system discharge, also collect ground
water samples for zinc from well MPCA-14S, and 4-methylphenol (SVOCs) from wells MPCA-
4A, MPCA-5A, MW-3S, MW-14A, and the extraction system discharge. Compare results with
the current standards and numbers.



5. Sporadic total lead in the extraction system discharge exceeds the 15 micrograms per liter
(ug/L) at the tap number, which may indicate migration with ground water, or, as commonly
happens, less mobile lead particulates inadvertently get into the sample bottles prior to
preservation. Collect four quarters of dissolved, in addition to total lead discharge data from
wells MPCA-4A, MPCA-5A, MW-14S, MW-35, and the discharge.

6. Sample and analyze ground water for 1,4-dioxane from source area (on-site) wells and the
discharge to determine if any concentrations exceed the HBV of 30 ug/L. Given that
trichloroethene is only found in very low concentrations that do not exceed the 5 ug/L cleanup
Jevel at the Site, detection of 1,4-dioxane is not expected above the 30 ug/L HBV.

Protectiveness Statements:

Source Materials Phase

The source materials remedy is protective of human health and the environment because the
threats presented by this media have been addressed through excavation, treatment and disposal
off-site in a perntitted RCRA Subtitle D facility.

Soil and Sediment Phase

A protectiveness determination of the soils and sediments phase remedy at the Site cannot be
made at this time until further information is obtained. However, in the short-term, the removal
of the contaminated soils and sediment and the current land use are protective of human health.
Further information will be obtained by taking the following actions:

e Resolve whether potential impacts to aquatic organisms are occurring due to lead in
sediments of the EPA ditch south of the Gopher Qil Building and downstream of it to the
culvert exceeding the lead Tier 2 SQT of 130 mg/kg.

o Bring the scttled areas on the Site to final grade and establishing a surface water and
sediment management plan, including addressing the plugged culvert north of Highway 53
and downstream of the Site after addressing with potential impacts to aquatic organisms are
occurring as discussed above.

e Finalize and file the deed restrictions.

It is expected that these actions will be completed by December 2004, at which time a
protectiveness determination will be made.

Ground Water Phase

The ground water remedy at the Site is protective of human health and the environment, and in
the interim, exposure pathways that could result in unacceptable risks are being controlled.
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At present:

e contaminated ground water is being contained on-site;

there are no current receptors; and
o the ground water is being discharged to WLSSD sanitary sewer within the volumes and
discharge quality that is required under the WLSSD permit agreement.

Long-term Protectiveness

The source materials remedy has been completed and should remain protective. The ground
water phase should also remain protective since contaminated ground water is being contained
on-site and cleanup levels should be attained within the next 4 to 8 years. For the soil and
sediment phase, protectiveness should be achieved after the recommendations above have been
implemented. The current schedule to complete these recommendations is December 2004.

Other Comments:

None
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Arrowhead Refinery Company Superfund Site
Hermantown, Minnesota
Second Five-Year Review Report

I. Introduction

The purpose of the five-year review is to determine whether the remedy at the Arrowhead
Refine1 y Superfund Site (Site) is protective of human health and the environment. As required,
the methods, findings, and conclusions of the review are documented in this five-year review
report. In addition, the five-year review report identifies issues found during the review and
recommendations to address them. The report addresses all remedial action phases of the Site
and the Site as a whole. :

The MPCA, as delegated by the EPA, is preparing this five-year review pursuant to the
Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) § 1211
and the National Contingency Plan (NCP). CERCLA § 121 states:

If the President selects a remedial action that results in any hazardous substances,
pollutants, or contaminants remaining at the site, the President shall review such
remedial action no less often than each five years after the initiation of such remedial
action to assure that human health and the environment are being protected by the
remedial action being implemented. In addition, if upon such review it is the judgment of
the President that action is appropriate at such site in accordance with section (104) or
(106), the President shall take or require such action. The President shall report to the
Congress a list of facilities for which such review is required, the results of all such
reviews, and any actions taken as a result of such reviews.

The EPA interpreted this requirement further in the NCP; 40 Code of Federal Regulations (CFR)
§ 300.430(f)(4)(i1) states:

If a remedial action is selected that results in hazardous substances, pollutants, or
contaminants remaining at the site above levels that allow for unlimited use and
unrestricted exposure, the lead agency shall review such action no less ofien than every
five years after the initiation of the selected remedial action.

The MPCA conducted the second five-year review of the remedy and remedial actions
implemented at the Site in Hermantown, Minnesota. This review was conducted by the State
Project Manager (SPM) and State Hydrogeologist for the entire Site from October 1997 through
September 2002. This report documents the results of the review and the inspection conducted
by the MPCA staff. EPA delegated and funded the work through a cooperative agreement.

The first Five Year Review was conducted by in 1997. This is the second statutory five-year
review for the Site. The triggering action for this review is the date of the previous Five Year
Review, which was September 20, 1997.

The statutory review is conducted because the hazardous substances, pollutants or contaminants
remain at the site above levels that allow for unlimited use and unrestricted exposure. Because
the first five-year review covered only the ground water remedial action, this second five-year
review addresses all media phases and the Site as a whole.
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Site Chronology

Table 1: Chronology of Site Events by Date

Initial discovery of problem or contamination: 1967
MPCA letter requiring improvement in waste disposal

Pre-NPL MPCA order to discontinue disposal of wastes on the property 1976
Pre-NPL EPA at MPCA request investigated environmental effects 1979
Pre-NPL EPA found violation of Clean Water Act 1980
Pre-NPL EPA constructs ditch to divert surface water, fence 1980
EPA demand letter to Arrowhead Co. to clean up Site, divert surface water June 1980
runoff from Site

CERCLA Section 106 Unilateral Administrative Orders to construct water main | March 1980
and ground water pump and treat system

Pre-NPL sampling 1981 to 1983 1981
NPL listing October 1983
MPCA Permanent List of Priorities (PLP) listing October 1984
Cooperative Agreement signature, for Management Assistance September 29, | 1984
Subsequent Cooperative Agreement Amendments ' Multiple

Remedial Investigation/Feasibility Study (RI/FS) complete 1986
Public Health Assessment in RI/FS 1986
Record of Decision (ROD) EPA signature September 30, | 1986
Remedial design start, Site pre-design field investigations, technology reviews, | March 31, 1987
tests

CERCLA Section 107 Suit, US District Court for costs July 1989
CERCLA Section 122(e) Special Notice letters to conduct the source material May 1990
remedy

RD start Water main and connections 1990
RD start Ground water extraction and treatment system March 1990
Actual remedial action start August 15, 1990
RD complete Water main and connections December 31, | 1990
Construction start Water main and connections August 15, 1990 |
RD complete Ground water extraction and treatment system May 1990

13




Site Chronology, continued

Construction start Ground water extraction and treatment system May, 1990
Construction complete Water main and connections December 31, | 1990
CERCLA Section 106 Unilateral Administrative Orders to conduct the source | May 1991
material remedy

RD start Source Materials September 6, | 1991
RD start Contaminated Soils and Sediments September 6, | 1991
Long Term Response Action, begin July 30, 1993
Construction complete Ground water extraction and treatment system June 4, 1993
RD start Contaminated Soils and Sediments 1994
ROD Amendment EPA and MPCA signatures February 9, | 1994
RD complete Source Materials January 10, 1995
Most recent Cooperati\ie Agreemnent Amendment, for LTRA February 14, | 1995
Consent Decree ‘ ' May 24, 1995
Construction start Source Materials April 20, 1995
Most Recent Amended Superfund State Contract signature July 22, 1996
Construction start Contaminated Soils and Sediments January 25, 1996
Construction complete Contaminated Soils and Sediments November 27, | 1996
Construction complete Source Materials December 31, | 1996
Construction completion (Preliminary Close Out Report) date December 19, | 1996
First Five-Year Review September 1997
Force Main ownership transfer from MPCA to WLSSD March 25, 1999
Purchase of tax-forfeit parcels of the Site for redevelopment February 26, | 2002
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III. Background

Physical Characteristics

The Site is located in TSON R15W, Section 4 in the east one-half of the southeast one-quarter,
Hermantown, St. Louis County, Minnesota, eight miles northwest of the city of Duluth. The
map in Attachment 1 is the map contained in the Consent Decree and it shows the legal
descriptions. Of the approximately 50 acres designated as the Site, about ten acres of concern on
the Site are adjacent to the major State Highway 53 in Parcels B, B1, and B2. The map also
shows county parcel numbers.

The original Site facilities were constructed in a white cedar swamp that was filled in when
needed. The adjacent wetlands are ecologically sensitive with no known endangered species at
or near the Site. The surface water formerly flowed southwest over the Site and discharged via a
culvert under Highway 53 to a marshy area that joins Rocky Run Creek, a tributary of the
Midway River. The Midway River ultimately discharges into the St. Louis River, which empties
into Lake Superior.. Minnesota has specific rules and policies for Lake Superior and its
watershed, governing nondegradation, water quality criteria, and implementation procedures in
support of federal Great Lakes laws and international agreements.

The Site area of concern, where the sources were located before cleanup, is currently surrounded
on all sides by ditches to divert surface water around the area of concemn. A ditch, constructed
by the EPA Emergency Response Team and Bay West, Inc., begins at about the center of the
northern line of the area of concern and directs flow eastward, south down the Lavaque Bypass
Road ditch on the east of the Site, and then west down the State Highway 53 ditch through the
culvert under the Highway 53 and into wetlands south of the highway. A county ditch on the
western side runs through wetlands on the west and southwest edges of the Site and drains south
through the same culvert.

The Site is rural, with rural residences, commercial development over time, with more populated
areas within a few miles.

Land and Resource Use

The Site is on a major state highway, a good location for commercial development. The current
and projected zoning and land use for the Site is restricted commercial/industrial. The land uses
for the areas surrounding the Site are residential on the south and east sides of the Site, and
restricted commercial/industrial on the Site and to the north. Future land use on the Site is
expected to remain the same as at present, with increasing commercial development along the
highway over time.

The Site use has been industrial/commercial since prior to 1945, with re-refining of used oil from
1945 until 1977. The Site soils have been cleaned up to a restricted commercial/industrial level
and covered with top soil. An existing building is now used as a warehouse.

Ground water in the shallow outwash aquifer, commonly used for drinking water wells in the
county, is currently used by three residences east of the Site on the opposite side of Lavaque
Bypass Road. Other residences and businesses near the Sitc have been connected to municipal
water. Surface water use is ultimately governed by its final destination, Lake Superior, a
protected water for multiple uses including drinking water and recreation.
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History of Contamination

The Site was used for re-tinning milk cans prior to 1945. The Site also may have been used as a
dump and there may have been a gas station somewhere on the Site at one time. No further
information is available regarding the re-tinning business, the dump, or the gas station except
that the dump was located south of the lagoon.

From 1945 to 1961, the property was used for recycling waste oil part-time. Arrowhead
Refining Co. re-refined oil full-time until February 1977. The heavily contaminated areas were
the two-acre sludge lagoon which together with the source materials total about 4600 cubic yards
and the process area with contaminated soil which, together with contaminated sediments in the
wastewater ditch, totaled 27,327 tons. See the Source Material Section of Question A in the
Technical Assessment for further discussion of the re-refining process.

The Site is located along Highway 53 and is visually obvious. The contamination with volatile
organic compounds (VOCs), polynuclear aromatic hydrocarbons (PAHs), and heavy metals
raised concems for the safety of private drinking water wells in the area, direct contact and
ingestion exposure, and environmental damage.

Initial Response Pre-Record of Decision

In 1967 the MPCA staff sent a letter to Arrowhead Refining Company requiring improvements
in waste disposal at the Site. The MPCA staff initiated a Site investigation in April 1976. After
a 1976 MPCA order to discontinue dumping of sludge and clean up the Site, the Arrowhead
Refinery Co. terminated operations in early 1977 with a declaration that they had no money for
cleanup. From 1979 to 1984, the MPCA and the EPA investigated the extent, nature, and
magnitude of contamination as well as identifying potential and actual impacts to receptors.
Reports in 1979 and 1980 narrowed the extent of the contamination to the current ten acres of

concem.

In 1980, the EPA determined that discharge from the Site violated provisions of the Clean Water
Act. The EPA, through its contractor, Bay West, Inc., dug a ditch on the north, east and south
sides of the Site so that drainage and run-off was diverted around the drainage lagoon and
facilities area. The ditch directed flow from the north side of the Site to the east, south along
Lavaque Bypass Road, and then west along the ditch of Highway 53. The ditch ended at a
culvert on the north side of Highway 53. The Site was also fenced in 1980.

Residential wells within a half-mile of the Site were sampled in 1981, 1982, and 1984 with no
detections except one low-level hit of chloroform. The EPA believed that the chloroform
detection was not Site-related.

The Site was included on the National Priorities List (NPL) in October 1983 with a score of
43.75, and on the state Permanent List of Priorities in October 1984.

The remedial investigation (RI) report and feasibility study (FS) were completed in 1986. A
public health assessment was completed in 1986. The EPA signed the ROD for the Site on
September 30, 1986.

16



Basis for Taking Action

The media that were contaminated included soils, sediments and ground water. The 1986 RI
Report included a public health evaluation. RA was required for the ground water, soil,
sediments and sludge for the following reasons:

® The acid sludge lagoon was a PAHs, VOCs, and heavy metals (primarily lead) source for
future soil and water releases and possible air releases, as well as a direct contact threat for
acid burns and contaminant exposure, and it was causing olirus environmental damage
including trapping birds and animals in the tarry substance;

* Leaching of contaminants to ground water caused drinking water standards and criteria to be
exceeded. Specifically, carcinogenic PAHs in some ground water samples exceeded the 10
excess lifetime cancer risk. Concentrations of some noncarcinogens including cadmium,
lead, and manganese also posed risks.

* Soil exposure resulted in excess lifetime cancer risks for both commercial and residential use.
Estimated intakes of some noncarcinogens (e.g. lead, cadmium, xylene, and barium)
exceeded the acceptable intake levels;

* Potential impacts to downgradient offsite private wells might have occurred through
contaminated-ground water migrating across the Arrowhead Refinery Company property
boundary and Highway 53. Estimated arrival times to two private wells south of Highway 53
was between 15 and 40 years. Future use of these private wells may have posed risks in
excess of 10 lifetime cancer risks.
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IV. Remedial Actions

At the Site, there are three phases which some Site documents term as operable units, but these
phases were not identified as operable units in EPA’s database: the source material phase, the
contaminated soils and sediments phase and the ground water phase.

Remedy Selection
Remedial Action Objectives
In 1990 the MPCA staff’s Response Action Plan itemized the following RAOs:

1. Reduce releases of pollutants or contaminants or hazardous substances from the sludge
lagoon, soils, peat and sediments at the Site into the ground water and/or surface waters of
the State.

2. Reduce public health and environmental threats posed by the sludge lagoon at the Site due to
direct contact through touch or ingestion.

3. Reduce public health and environmental threats posed by the ingestion, inhalation,
absorption, and migration of the pollutants or contaminants or hazardous substances
contained in the sludge, soils, peat and sediments at the Site.

4. Reduce concentrations of pollutants or contaminants or hazardous substances from the
ground water and surface water beneath, at or adjacent to the Site.

On September 30, 1986, EPA signed a ROD for the Site. The ROD specified:

¢ excavation and thermal treatment of sludge, oil saturated peat, filter cake, with leachate and
air emissions control, and disposal of ash on-site if non-hazardous;

¢ excavation and thermal treatment of contaminated soil and sediments which exceed the 10°°
excess lifetime cancer risk level and adult chronic acceptable intake Adult Intake
Concentration (AIC) levels, and disposal of ash on-site if non-hazardous;

¢ extraction and treatment of contaminated ground water, with a French Drain and extraction
wells at 45 gallons per minute (gpm), and with treatment either on-site or off-site without
pretreatment to WLSSD sanitary sewer;

¢ construction of ground water monitoring wells and implementation of a long-term ground
water monitoring program;

¢ extension of municipal water supply water main and connections to potential receptors, and
no further use of private wells by these residents; and
¢ design investigations.

MPCA concurred with the 1986 ROD with the provision that other alternatives be evaluated
during the design investigations. This evaluation occurred in several design studies, and in 1994,
EPA issued a ROD amendment (AROD) that explained the fundamental remedy change for the
source material phase and the contaminated soils and sediments phase to:

¢ Excavation of sludge and filter cake using a visually contaminated standard with an
estimated volume of 4,600 to 6,100 cubic yards;
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¢ On-site treatment of sludge and filter cake by chemical disassociation (re-refining) of the
toxic compounds within the sludge/filter cake matrix to produce a saleable off-specification
fuel and to recover lead in a smelting operation or to stabilize and place in a permitted RCRA

Subtitle D facility; and

¢ Excavation of visually contaminated soils and sediments, treatment by stabilization of lead,
followed by placement in a permitted RCRA Subtitle D facility.

The ground water remedy did not change in the 1994 AROD. However, the cleanup levels were
changed from 10-6 cleanup levels to MCLs, and the compliance point was determined to be the
Site perimeter as measured by the extraction system discharge.

Remedy Implementation
Source Material Areas and Soils and Sediments Phases

A Fieldwork Design Investigation (FDI) was completed by EPA’s contractor, CH2M Hill. The
report submitted on May 1, 1990 indicated additional contaminated soils were discovered. After
more fieldwork, the final estimate of contaminated soil was set at 27,000 cubic yards.

Because of the major increase of contaminated soil discovered in the Remedial Design, several
additional treatability studies were conducted to find a less expensive alternative to incineration,
as specified in the 1986 ROD. The treatability studies included:

* A solvent extraction treatability study for the source material and contaminated soils by
CH2M Hill on behalf of EPA;

® A bench scale biotreatability study conducted by the MPCA staff; The biotreatability study
found that the organic contamination in the Site soils may be treated through a slurry phase
process; and

* A solid waste composting process study conducted by the Minnesota Arrowhead Site
Committee (MASC), the group of potentially responsible parties (PRPs) at the Site. The
study was successful for destroying VOCs and 3-and 4-ringed noncarcinogenic PAHs in soil
and source material. It was questionable if the 5- and 6-ringed PAHs would be remediated.
Other problems identified included being less successful at bioremediating the source
material, a substantial increase in volume, and liberation of lead found in the oily matrix.

While the remedies listed above proved not to be viable, it did lead to the discovery that
carcinogenic PAH samples were all beneath detection limits and the cleanup level specified in
the 1994 AROD. '

In 1992, MPCA staff conducted a soil washing and lead removal treatability study. This
technology also did not prove to be viable. Since organics no longer were of concemn, EPA and
MPCA staff agreed to amend the soil remedy from on-site incineration to placement in a Subtitle
D landfill. MPCA staff also stated a preference for treatment remedy prior to disposal.

In late 1992 through early 1993, MASC explored using thermal treatment pursuant to the
original remedy for the source material. This alternative also was unsatisfactory.
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In spring 1993, MASC discovered a proprietary reprocessing / re-refining technology developed
and managed by 7&7, Inc. In spring 1993, the EPA conducted a treatability study and
demonstrated that this technology worked well for the source material. The reprocessing/re-
refining technology employed by 7&7, Inc. involves liquification, flocculation, separation, and
filtration. Lead and other metals in the source material are separated out leaving a low lead
content off-specification fuel. Lead-rich filter cakes are recovered for use or stabilized and

placed in a landfill.
Based on the results summarized above, the remedy was modified in the 1994 AROD by the
EPA to be the 7&7, Inc. excavation and rerefining/ re-processing described above. As a result of

court action, the potential responsible parties and EPA signed a Consent Decree regarding
implementation of the AROD in 1995. MPCA also participated in the negotiations and

concurred.

Documentation of completion of the source material and soil and sediment excavation, treatment
and disposal response actions are found in the reports: »

“Completion of Remedial Action Report, Completion of Work Report for the Arrowhead Refinery
Site, December 23, 1996 by 7-7, Inc. and SERVICE Environmental Engineering, and

“Phase 1 Residu&ls, Phase II Contaminated Soils And Sediments, Remedial Action Closure
Report, Arrowhead Refinery Site, Hermantown, Minnesota, November 1996” by CH2M Hill

(EPA’s contractor).

Remediation of the source materials, soil and sediment and ground water are discussed below.

Source Material, Phase [

The Arrowhead Refinery Assessment Group (ARAG), successor to the MASC group of PRPs,
was formed to be the response group in the mixed-funding settlement in the judicial Consent
Decree. ARAG conducted the source material remedy. The Arrowhead Refinery re-refined oil
by extracting moisture and impurities. The re-refining process consisted of using an acid-clay
process. Three waste streams were produced: an acidic sludge that contained metals and was
disposed in a wetland that became a sludge lagoon; a filter cake that was disposed over the native
peat in the wetland so additional processing area was created; and waste water that was ‘
discharged to the wastewater ditch. The contractor, 7-7, Inc. was hired by to excavate the
sludge, filter cake, and oil-saturated peat and re-refine the oil. The sludge was black with a tar-
like consistency and it consisted of wastes derived from the treatment of the waste oil with
sulfuric acid. The filter cake consisted of clay saturated with oil. Originally, it had accumulated
on the plates of the filter press.

The February 1994 AROD specifically required that all visibly contaminated source material be
excavated, liquified, neutralized, and homogenized with dilutant and neutralizing agents on-site
in the areas of the sludge lagoon, the process area, and the wastewater ditch. The material was
then to be conditioned with a precipitating agent, clarified, and the decant liquid was to be
offered for sale as off-spec fuel. The solids were to be filtered and dried to stabilization and off-
site Subtitle D landfill disposal.
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Changes to these required actions occurred on F ebruary 9, 1996, when liquifying was no longer
required by EPA and on March 26, 1996, when drying the filtercake was no longer required by
EPA. In 1995 and 1996, the contractor, 7-7, Inc. excavated 7,025.8 tons of Source Material,
5,334.0 cubic yards of hazardous debris and 843 tons of non-hazardous debris. A total of
4,614.7 of the 7,024.8 tons were handled through the liquefier (re-refining) process to yield
1,002,127 gallons of Fuel Product. The remaining source material consisted of 196.5 tons of
filtercake that was screened and dried, and 2,214.6 tons of filtercake that was screened according
to EPA’s approvals. EPA’s contractor, CH2M Hill, prepared the Closure Report for Phase I and
Phase II. Because EPA’s contractor GNB processed both source materials and contaminated
soils and sediments, much coordination and negotiation occurred between EPA and ARAG to
accomplish the cleanup. )

A total of 4,072 tons of source materials requiring stabilization, and 532 tons-of materials that
did not require stabilization by a proprietary chemical lead stabilizing agent were disposed in off-
site Subtitle D landfills. The ARAG disposed of source materials at the Lake Area Landfill for
Phase 1, and EPA disposed of contaminated soils at Elk River Landfiil for Phase 2; both had
lined cells in which the materials were placed. Some debris, consisting of tree stumps, branches,
peat, tires, soil and other miscellaneous material, was tested as hazardous and others were not
hazardous, but all materials were sent to the appropriate type of facility (Subtitle C or D).

Soils and Sediments, Phase 2

EPA was responsible for the soils and sediments Phase 2 work. Soils and sediments above 500
mg/kg lead or visibly stained or discolored were excavated, treated on-site by a propriety
chemical lead-stabilizing agent, and disposed. Once all excavation was completed, a visual
verification was conducted. If there was a question about whether material was source material,
a sample was collected for Toxicity Characteristic Leaching Procedure (TCLP) testing for lead
or for carcinogenic PAH analysis. Five such samples were collected and were found not to be
source materials (i.e. TCLP lead results <5 milligrams per liter (mg/L); total carcinogenic PAHs
<57 parts per million (ppm) and individual cPAHs < 5.7 ppm. Once all excavation was
complete, photographs were taken and the excavated locations were visually inspected for any
discoloration or staining indicated organic contamination. In addition tp visual verification for
organics, CH2M Hill collected and had analyzed verification samples that were collected on
roughly 70-foot centers and analyzed for lead. No lead concentrations exceeded 500 milligrams
per kilogram (mg/kg) and the average remaining lead content of the soils underlying the former
sludge lagoon was 56 ppm.

In general, visibly contaminated soils were underlain by a blue-gray clay layer, which appeared
to have acted as a barrier to further contaminant [downward] migration. A total of 456 tons of
contaminated soils was excavated from beneath the former sludge lagoon during Phase 1
(Residuals RA). A total of 24,327 tons of contaminated soils were disposed during Phase 2
(Contaminated Soils and Sediments RA) that included the wastewater ditch sediments. A total
of 48,050 tons of backfill was placed over the remaining soils and the wastewater ditch was
completely filled in. The backfill for the cover was tested and met unrestricted use standards for
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lead, (<100 mg/kg), carcinogenic PAHs (<1 mg/kg), and gasoline range organics (GROY

petroleum volatile organic compounds (PVOC) (<10 mg/kg). The backfill was covered by 4 to 6

inches of topsoil, which was seeded. The final grade was sloped slightly to the southwestern part

of the Site. Other cleanup activities during source and soils and sediments excavation included:

e fenceline air quality monitoring;

o monitoring well abandonment in the excavation areas;

e disposal of 161 drums with investigation-derived waste remaining from several
investigations conducted at the Site and 26 drums and pails from the Gopher Oil building;

o sampling and ensuring that decontamination water, ground watcr, and stormwater generated
during the Remedial Action met discharge standards prior to discharge to the WLSSD
sanitary sewer,

e disposal of a open-topped railroad car with heating coils. The railroad car contained oil
saturated sand;

e demolition of most on-site buildings and a determination that there was no asbestos in the
buildings; and

+ underground storage tank disposal.

Ground Water Pl}ase

The PRP group conducted the ground water construction. During the 1990 construction season,
the Hermantown water main extension and connections were completed. The water main
extension ran 3,300 feet from a tie-in at the corner of Highway 53 and Lavaque Bypass (formerly
Ugstad Road). In all, 13 residences and businesses were connected to the water main.

Following connection to city water, 10 private wells were sealed.

Construction of the ground water extraction and treatment system was completed on June 4,
1993. A ground water extraction system that consists of a French Drain with four manholes and
sumps was fully installed with discharge to the WLSSD treatment facility. A year later, the EPA
and MPCA determined that the ground water phase remedy was fully operational and functional,
pursuant to 40 CFR 300.435(f)(2). The installed system, commonly known as a “French Drain”,
was designed to remove contaminated ground water prior to discharge to the WLSSD force
main, and to prevent contamination movement beyond Site boundaries.

The purpose of the ground water extraction system was to remediate the ground water to MCLs
and to prevent the off-site migration of contaminated ground water. In addition, the homes on
Rose Road, south of Highway 53 adjoining the south side (downgradient side) of the Arrowhead
Refinery Site were hooked up to city water. Three homes that were and are presently side
gradient to the plume and are located on Lavaque Bypass Road east of the Arrowhead Refinery
Site were not hooked up to city water and have not hooked up to date.

System Operations/O&M

Note that “O&M” is referred to throughout this document. At this Site, Long-Term Response
Action is in progress for ten years until June 30, 2004. As such, “O&M” may be considered as
“system operations” since this Site is not considered to be in the O&M phase as defined by the
federal Superfund program while being remediated with federal funding.
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System operations consist of a French Drain with a pump out system and discharge to the
WLSSD sanitary sewer without treatment. The MPCA assumed responsibility for the ground
water extraction system in July 1995. Since then, the MPCA’s contractors have made weekly
Site visits to perform regular maintenance and data collection, such as pump running time, flow
totalizer readings, and discharge volume to the force main. An inspection of the French Drain
and associated mechanical equipment occurs monthly when the discharge volume readings are
taken. Samples of the discharge and water levels from all wells are collected quarterly.
Nineteen wells are sampled semi-annually. The Site is inspected quarterly, including the
physicai condition of all equipment, the monitoring wells, and the land use. The O&M Manual
is available, however it has been updated by the Annual Reports, more recent Quality Assurance
Project Plans (QAPPs), and Site safety plans. A supplement to the O&M Manual will be created
documenting changes to O&M.

System operations/O&M activities to date

See Response to Question A, Ground Water in the Technical Assessment portion of this
document. |

Problems in the implementation of system operations/Q&M:
See response to Question A, Ground Water, in the Technical Assessment.

Costs

The 1986 ROD estimated annual O&M costs for the ground water extraction and treatment
system to be $130,000 to $180,000 for 25 to 50 years. The 1994 AROD did not further address

costs.

MPCA’s actual annual O&M costs prior to and during the review period are detailed in Table 2,
Annual System Operations/O&M costs. The state’s fiscal year is July 1 through June 30, so this
is the annual cost basis. Invoices for work prior to July 1, 2002 were still being processed at the
end of the review period, August 30, 2002, so the annual cost for this fiscal year is incomplete.

In late 1998 and through the five-year review period, the MPCA saved about 50% of the cost of
O&M by conducting much of the monitoring with MPCA staff instead of using a contractor. In
the next five-year review period, we anticipate that contractors will be assigned the work again at
the higher cost because of the reduction in MPCA Superfund Program staff. The O&M activities
have not changed over the period.

Table 2: Annual System Operations/O&M Costs

Dates Total Cost
From To rounded to nearest $1,000
7/1/95 6/30/96 $89,000
7/1/96 6/30/97 $100,000
Review Period 7/1/97 6/30/98 $92,000
7/1/98 6/30/99 $48,000
7/1/99 6/30/00 $43,000
7/1/00 6/30/01 $52,000
7/1/01 6/30/02 $41,000 (incomplete)
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V. Progress Since the Last Review

The protectiveness statement from the last review is as follows:

“The ground water extraction system has achieved its design criteria and is effectively removing
contaminants (VOCs, lead and PAHs) in the ground water. As noted above, cleanup goals have
been achieved for all parameters with the exception of vinyl chloride, and this exceedance is
restricted to one on-site monitoring well located between the source area and the ground water
extraction system. No regulatory exceedances are present off-site as indicated by the monitoring
well network downgradient from the extraction system. The recommendations given above will
continue to provide adequate protection of human health and the environment.”

Table 3: Actions Taken Since the Last Five-Year Review

Issues from | Recommendations | Party Milestone | Action Taken | Date of

Previous / Follow-up Responsible | Date and Outcome | Action

Review Actions

wells lost Add new wells to MPCA None New wells September

during the monitoring plan added to the 1997

excavations : monitoring plan

and replaced

unknown Bedrock assessment | MPCA None Bedrock 1997-1998

whether .| assessment

bedrock is conducted

contaminated

vinyl Continue O&M and | MPCA None Continued September

chloride monitoring O&M and 1997 to
monitoring September

2002

The bedrock assessment was conducted. The Lenz private well was monitored once. Along with
the other bedrock wells, some of which were monitored several times, the bedrock monitoring
showed few detections. The bedrock assessment indicated no contamination above levels of
concern and bedrock monitoring was discontinued from the monitoring plan.

The previous five-year review anticipated that the system could be shut off within five years.
The current data indicates the rate of reduction of vinyl chloride is slowing, causing a longer
period of continued O&M.
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Implemented Actions for Ground Water

1.

“ s

~

Continued monitoring of the Site extraction well system. Water levels are collected from all
wells and four manholes quarterly. A list of 19 on and off-site wells are monitored semi-
annually. The discharge is monitored quarterly for water quality and monthly for discharge
volumes.

Annual monitoring reports were completed for 1996-1997, April 1998 to February 2000,
February 2000 to March 2001, and Calendar Year 2001.

Reported monthly discharge volumes to WLSSD and discharge water quality reports
quarterly to WLSSD.

Inspected the Site and well conditions quarterly.

Tranferred ownership of the force main to WLSSD on March 25, 1999. MPCA staff
conditioned the transfer based on WLSSD consulting with MPCA on additional connections
and reserving MPCA’s right to the volumes needed for the RA.

Conducted natural attenuation monitoring twice in 2001.

Replaced well MW-3S after it was hit by a car and damaged beyond repair.

Completed memorandum regarding natural attenuation study and identification of possible
modifications to the ground water remedy.

Participated and attended the sale of the Site property by St. Louis County. Assisted the
County with preparing conditions for sale of the property and a draft of deed restrictions (see

Attachment 7).

10. Had electrical work performed on the pump house due to a short in the system.

For more information, see VII. Technical Assessment, Question A, Recommendations and
Actions Completed.
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VI. Five-Year Review Process

Administrative Components

Potentially interested parties including MPCA and EPA management and staff counterparts were
notified of the start of five-year review. The members of the review team included:

¢ ¢ ¢ ¢ ¢ o

*

MPCA SPM: Maureen Johnson

MPCA Hydrogeologist: Barb Gnabasik

Consultant: Delta: Keith Knoke, Karen Thole

MPCA Public Information Officer: Anne Perry-Moore
EPA RPM: Darryl Owens

MDH Human Health Risk Assessor: Carl Herbrandson

Ecological Risk Assessor: Steve Hennes.

A review schedule which addressed the following components of the five-year review was
developed for February through August 2002:

Community Involvement,

Documer;t review,

Data Review,

Interviews,

Site Inspection,

Five-Year Review Report Development and -

Five-Year Review Report Reviews.

Community Involvement

The community was notified with a mailing to interested parties on an updated mailing list.
Natural resource trustees were not included because the natural resource damages claims have
been satisfied pursuant to the Consent Decree. The mailing contained the EPA fact sheet Focus
on Five-Year Reviews and Involving the Community, and a notice with the following text:

Announcement of a Five-Year Review
for the
Arrowhead Refinery Superfund Site

The Minnesota Pollution Control Agency (MPCA) is conducting a Five-Year
Review of the Arrowhead Refinery Superfund site (Site) cleanup, Hermantown,
Minnesota. The EPA supports the Site cleanup and is participating in the review.
This periodic review of the ongoing remedial action is required where hazardous
substances, pollutants, or contaminants remain, which at this Site is lead, vinyl
chloride and other contaminants from re-refined oil wastes.

The purpose of the Five-Year Review is to determine continued adequacy and
protectiveness of the remaining ongoing remedial action, pumpout of
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A
contaminated ground water, and to evaluate whether the cleanup goals in the Site
Record of Decision, as amended, remain protective of human health and the -
environment. The review will be completed by September 30, 2002.

The community can contribute by providing information that may have been
observed at the Site or ways that the cleanup has helped the area. Local citizens
are encouraged to bring information and any concemns related to the Site or
requests for more information by August 19, 2002 to the attention of:

Anne Perry-Moore, Information Officer or Maureen Johnson, Project Leader

Minnesota Pollution Control Agency * Minnesota Pollution Control Agency
525 S. Lake Ave., Suite 400, 520 Lafayette Road N.,

Duluth, MN 55802 St. Paul, Minnesota 55155

(218) 723-2356 (651) 296-7353 .
Toll-free 800-657-3864 Toll-free 800-657-3864

An EPA fact sheet is located at www.epa.gov/regionS/superfund. Site documents
are available for review at the Duluth Public Library, 520 2. Superior Street,
Duluth, Minnesota. These will provide more detail on the selected remedy.

The remedy addressed protecting public health and the environment by preventing
ingestion of contaminants found in the soil and ground water and by restoring the
contaminated aquifer. The remaining contaminants are lead and diesel range
organics in the soil, and lead, diesel range organics, and vinyl chloride in the
ground water. The soils were cleaned up to an industrial cleanup level of 500
parts per million by 1997. An ongoing pumpout of contaminated water is
preventing migration off-site. :

A news release was faxed on July 31 to local television, radio and newspaper contacts:
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@ Minnesota Poliution Control Agency

- www.pca.state.mn.us

REL E A SE Toll-free and TDD 1 (800) 657-3864

Saint Paul ® Brainerd ® Detroit Lakes ® Duluth @ Mankato ® Marshall ® Rochester ® Willmar

PUBLIC INPUT SOUGHT FOR ARROWHEAD REFINERY
SUPERFUND SITE REVIEW

Duluth, Minnesota - The Minnesota Pollution Control Agency (MPCA) seeks
public input as part of its review of the Arrowhead Refinery Superfund site
cleanup. Community input is particularly helpful in two areas: observations of
the site over time, and, ways the cleanup may have helped the area.

The Hermantown, Minnesota, site was formerly a waste oil recycling facility
which produced highly acidic and metal-laden sludge. Improper disposal
practices and discharges into the surrounding wetland contaminated the site. The
site’s contaminants are lead, vinyl chloride, and re-refined oil wastes.

The contaminants were cleaned up to industrial levels, meaning once the
contaminants were reduced to certain amounts the land could then be redeveloped
| for industrial use. (For example, lead levels were cleaned up to a maximum of
500 parts per million.) Ground water will continue to be pumped from the site
until contaminant levels meeting drinking water standards are met.

Superfund sites, such as Arrowhead Refinery, that are cleaned up but have
allowable levels of contamination to remain on site must be checked regularly to
make sure the remedy was effective and continues to protect human health and
the environment. To accomplish this, MPCA and EPA staff will inspect the site,
review ground water monitoring data and site operation and maintenance reports,
and collect public comments. This review will be completed by

September 30, 2002.

Cleanup costs were paid by the companies directly responsible for the site’s
contamination, identified parties who sent their waste oil to the refinery, the EPA

and the MPCA.

More detailed information about the site and the cleanup remedy are available for
review in Duluth at the Public Library, 520 West Superior Street, and the MPCA,
525 Lake Avenue South, Suite 400. A related fact sheet is available online at
www.epa.gov/regionS/superfund

Comments must be received by August 31, 2002, and may be directed to:

@ Printed on recycled paper with at least 20 percent fibers from paper recycled by consumers.
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Anne Perry Moore, Public Information Officer or Maureen Johnson,
Project Leader

Minnesota Pollution Control Agency Minnesota Pollution Control Agency
525 Lake Avenue South, Suite 400 520 Lafayette Road North

Duluth, Minnesota 55802 St. Paul, Minnesota 55155
218-723-2356 651-296-7353

Toll-free 800-657-3864 ~ Toll-free 800-657-3864

As a result of the media contacts, the MPCA staff had calls from Gina Katzmark of KBJR-TV on
July 31-August 1, Pat Kelly of KDLH-TV on August 1, John Myers of the Duluth News Tribune
on August 5, Dan Schutte of WDIO-TV on August 6, and Wade Petrich of the Hermantown Star
on August 15 and 22. KDAL radio requested short interviews, the last on July 31. They all
asked similar questions about the cleanup process, status, cost, endpoint for water pumped off
the Site and potential for redevelopment, restrictions to use of the Site, and the Five-Year
Review seeking public comment or mformatlon The MPCA Site file has copies of the two
newspaper articles.

One non-media call for information came from the St. Louis County Solid Waste Department on
August 5. On August 29 Hermantown City Planner asked by letter to be notified of any
meetings and to be sent copies of any reports or other mformatlon published as part of the Five-
Year Review.

The MPCA did not receive any calls or written comments from the public about this Site.

Document Review

Documents reviewed for this five-year review are referenced in Attachmeént 2. The applicable or
relevant and appropriate cleanup standards and TBCs, as listed in the 1986 ROD and in the 1994
AROD, were reviewed.

Data Review

The previous five-year review did not address the source material and the soils and sediment
phases, so data related to these phases were reviewed from initial response documents in 1979 to
the Completion of Remedial Action Report/Completion of Work Report, 7-7, Inc. and SERVICE
Environmental & Engineering, May 21, 1997. Ground water data was reviewed since the first
five-year review in 1997. Refer to the Technical Assessment Portion of this five-year review for
more detailed information and to Attachment 2 for the list of documents reviewed.
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Site Inspection

A Site inspection for the five-year review was conducted on August 6, 2002. Refer to
Attachment 3, Five-Year Review Site Inspection Checklist, a supplement to the checklist, a map

with notes, and photographs.

Interviews

1. O&M Site Manager, Keith Knoke, and Staff, Karen Thole of Delta Environmental, Inc. were
consulted for information as needed during the preparation of the five-year review.

A telephone interview was conducted by Maureen Johnson, Project Manager, with

Bill Wilson, the new site property owner, on August 8, 2002. We discussed the inspection
results regarding surface water flow and areas of soil settlement as it relates to his activities on
the Site. The MPCA response will be a comparison between surveys of the property condition at
RA completion in 1997 to current conditions, a hydrologic evaluation of the effects of the

ponding water, and any necessary follow-up actions.

Successes/Problems

The Consent Decree, access agreements, and notice of deed restrictions had not been recorded at
the St. Louis County Recorder’s Office, as directed in the Consent Decree. This problem in the
implementation of access and institutional controls was discovered in 1999 by newly assigned
MPCA staff who were researching the status of the institutional controls The MPCA staff has
since been researching files to identify appropriate deed restrictions and instruments. Draft
restrictions were put in place when the County decided to auction the tax-forfeit parcels of the
Site. Although access to the property had not been a problem, the fact that official agreements
were not in place jeopardized future access. Finalization of restrictions, institutional control
instruments, and access agreements are ongoing at the end of this five-year review period.

Successes/problems with the construction of the sources/soils remedies are described in the
Phase I Residuals, Phase I1 Contaminated Soils and Sediments Remedial Action Closure Report.
In all, the remedial actions were fully performed and the performance standards were met. The
RA was completed in accordance with the 1994 AROD. Although no operation or maintenance
was indicated for these RAs, settlement, erosion and ponding need to be addressed.

Successes/problems with system operations/O&M are described in VII. Technical Assessment.
The ground water is being cleaned up faster than the 1986 and 1994 models indicated.
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VII. Technical Assessment
Question A: Is the remedy functioning as intended by the decision documents?

Source Materials, Soil and Sediment Phases

Generally, the remedy is functioning as intended by the decision documents. The remedial
actions for the source materials, soil, and sediments consisted of excavation, treatment on-site
and off-site disposal. Excavations of visibly contaminated soils with organics and of lead
contaminated soils were conducted in 1995 and 1996. The excavation actions, replacement fill,
- grading, and topsoil cover of the Site continue to meet cleanup levels, as described in further
detail below. At present, there may be potential effects due to lead exceeding the new Tier 2
SQT of 130 mg/kg in sediments of the EPA drainage ditch south of the former Gopher Oil
Building and downstream of it to the Highway 53 culvert (RI sampling 1985). Sediment
sampling has not been conducted since the RI sampling in 1985. With regard to functioning as
designed, there are some settled areas that may need fill to final grade. Also, it appears that
drainage modifications were made since close out of these RA phases in 1996, and there are
drainage issues that need resolution at the Site. Deed restrictions need to be finalized and filed

with the property deed.

MPCA staff inspected the surface water drainages at the Site as part of the five-year review
inspection. Based on our inspection, the present drainage pattern is shown on Figure 1 in the
Five-Year Review Inspection Record Attachment 3. The EPA ditch still partially flows to the
east and around the south side of the Site. However, at some point in time, the EPA drainage
ditch was extended to the west by an unknown party on the north side of the Site to a county
ditch that runs from the north along the entire west side of the Site. This county ditch drains to
the culvert at Highway 53 in the southwest comner of the Site. This culvert appears blocked and
surface water is backing upflow of it and forming a pond. The Site surface still slopes to the
west-southwest as constructed. Two tributary swales, located on the southwest and west sides of
the Site also are present. The swale on the west side of the Site has some ponding north of
Manhole 1 and there is overland flow from this swale for the last 50 feet or so to the county
ditch. The swale on the southwest side of the Site, directly west of the Hom Furniture
Warehouse (the former Gopher Oil building), drains into the Highway 53 ditch. A review of the
final elevations, as shown in Figure 3 of Appendix K in the CH2M Hill Soils and Sediments
Closure Report, does not show construction of any drainage ways that discharge into the EPA
ditch around the Site perimeter and is not large enough to show final elevations beyond the
immediate construction area. There is further discussion of the existing ditches below under
Question B as there are some new sediment SQTs. .

The draft deed restrictions require that:
(a) The Property shall be used solely for restricted industrial or restricted commercial
purposes and shall never be used for purposes which may provide exposure routes for
sensitive subpopulations including children, the elderly, the infirm, or others; such as but not
limited to family housing, condominiums or apartments, schools, hospitals, nursing homes,
day-care centers, playgrounds, recreation areas, or other similar purposes;
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(b) No excavation shall be performed on the Property and no underground structures or
basements shall be constructed on the Property (other than footings for above-ground
structures and septic tanks) without MPCA approval.
(c) The french drain, sumps, pump house and instrumentation, piping from sumps to the
pumphouse and from the pumphouse to the sanitary sewer line that parallels Highway 53,
associated electrical connections, monitoring wells, and protective posts, and any future
improvements to the remediation system shall not be disturbed in any manner;
(d) No connection shall be made to any utilities, including the sanitary sewer, electrical or
telephone utilities, which are part of the Site fixtures. The Owner may need to obtain
independent connections to utilities and not affect those utilities related to the remedial
actions for the Site; the force main, a portion of the drainage system installed for the cleanup,
is now owned and controlled by WLSSD. The sewer line was designed for the Arrowhead
cleanup, so developers should not assume that connection to the line will be approved for
other purposes. Consultation with WLSSD is essential prior to design and cost estimates for
sewer connections.
() No change shall be made to the water table, surface water drainage, ditches, or infiltration
to the water table in such a manner that may affect the ability of the Site to be remediated or
to remain protective;
(f) The Minnesota Department of Natural Resources and the U.S. Fish and Wildlife Service
require, due to the remaining lead on Site, that restoration of wetland, ponding, and water
features that draw wildlife are not allowed.
() No wells and no drinking water wells shall be installed on the Site.
(h) Compliance with the Consent Decree. The Consent Decree must be filed at the St. Louis
County Recorder’s Office to fulfill Consent Decree conditions. The Consent Decree included
the provision of access for MPCA to operate, maintain, improve, and remove remedial
actions, and :
(i) Cooperation with the MPCA to complete the cleanup of the Site and conduct periodic

* future reviews is required; and
() No activity shall be permitted that adversely affects the protectiveness of the response
actions at the Site.

There are no areas of noncompliance for the soils except with regard to the need to file the deed
restrictions. The soils and sediments phases are closed. However, since they were closed, a few
drainage and sediment issues have arisen. These issues also are discussed below in the responses

to Questions B and C.
Ground Water Phase

The ground water remedy is functioning as intended by the decision documents. It operates and
functions as designed, and is performing as expected. In this document, the ground water
extraction system will be evaluated in three ways: 1) mechanical performance and reliability of
the ground water extraction system; 2) hydraulic containment; and 3) ground water cleanup. A
discussion regarding compliance with WLSSD discharge requirements is included.
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Mechanical performance

There have been few mechanical breakdowns that have required repairs. The only repair that
MPCA staff is aware of is a recent electrical problem with a ground wire that required electrical
rewiring. The only other times that shut down has occurred is when WLSSD shut down the
ground water extraction system due to peak overload at the WLSSD treatment plant by all users.
The ground water extraction system was restarted in three days in each of these cases. With the
expansion that occurred within the last year at WLSSD, shutdowns due to peak overload at
WLSSD treatment plant should no longer be an issue.

Pumping in the ground water extraction system maintains a consistent water level and varies
with precipitation. Monthly monitoring of discharge volumes is required by WLSSD. Ground
water discharge volumes for the ground water extraction system are in the annual monitoring
reports. With a few exceptions, the discharge volume has been fairly consistent for the past five
years, ranging between 700,000 and 1.4 million gallons per month. The exceptions are related to
the WLSSD shutdown and the electrical problem discussed earlier. See Attachment 4 for a chart
of the discharge volumes through time.

A summary of quarterly monitoring results of the contaminant concentrations from the ground
water discharge is provided in Table 2 of the August 26, 2002 memorandum (see Attachment 6)
regarding natural attenuation status and achieving Site cleanup standards. The WLSSD allowed
limits are: cis-1,2-dichloroethene 1,000 ug/L; trans-1,2-dichloroethene 1,000 ug/L;
trichloroethene 1,000 ug/L; vinyl chloride 1,000 ug/L; total VOCs, 3,000 ug/L; Gasoline Range
Organics (GRO) 100,000 ug/L; diesel range organics Diesel Range Organics (DRO) 100,000
ug/L; and total lead 3,000 ug/L. No single chlorinated VOC or total VOCs have exceeded these

Hydraulic Containment

The first five-year review indicated that ground water flow direction at the Site, prior to
construction and operation of the French Drain, was southwesterly in the northern portion of the
Site and more westerly in the southern portion of the Site.

From June 1993 to spring of 1997, a ground water elevation of 1405 feet elevation was
maintained in the French Drain. For further information, refer to the First five-year review.

During the last five-year review process, the ground water capture zone was found to be more
than adequate across the Site. Asa result, a decision was made to raise the ground water
elevation in the trenches from 1405 feet to 1407 feet elevation. The higher discharge rate that
resulted from the 1405 feet elevation was no longer negessary as the source material remediation
activity was completed and dewatering for excavation operations was no longer necessary. The
adjustment to an elevation of 1407 feet was completed in May 1997, A water table contour map
for the Site in May 1997 is provided on page 9 of the first Five-Year Review. This figure shows
that an adequate zone of capture across the Site was maintained. Ground water flow directions
remained consistent with previously observed flow directions.
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Since May 1997, the ground water containment system continues to be operated effectively at
the 1407 foot ground water elevation in the trenches. See the July 2001 ground water contour
map in Attachment 6 and the ground water elevations in Attachment 5. There are ground water
contour maps for each event in which water levels were measured in the annual reports.

Ground Water Analytical Evaluation

Historically, many of the on-site downgradient ground water monitoring wells had significant
exceedances of MCLs on-site, while the exceedances in the dow . 1dient off-site monitoring
wells have been limited to detections below MCLs on an infrequent basis. The on-site
downgradient monitoring wells that have historically shown exceedances above MCLs include
well locations MPCA-4, MPCA-5, and MW-14. Starting in December 1994, the MDH has
~ promulgated Health Risk Levels (HRLs) for many contarhinants. Subsequently, the MDH has
provided Health Based Values (HBVs) for contaminants, which may be promulgated in the
future. Both HRLs and HBVs are based on carcinogenic and/or hazard index properties, and the
MPCA uses these numbers to make decisions. A summary of the current MCL standards and
newer standards, including the legally promulgated HRLs and the advisory HBVs, are provided
in Table 4A. For ground water, only the MCL for vinyl chloride will significantly affect ground
water cleanup at the Site. A discussion of the standard for vinyl chloride is found in the August

26, 2002 memorandum (see Attachment 6).

Please refer to the August 26, 2002 memorandum regarding the status of natural attenuation and
achieving Site cleanup standards at the Site, Attachment 6. The methods and findings of the
natural attenuation study are discussed, and recommendations are made to monitor natural
attenuation and continue the O&M, and to reduce the sampling program. The discharge is
strongly reducing and it is apparent that anaerobic degradation of vinyl chloride continues to
occur at the Site. A limiting factor controlling the rate of further degradation of vinyl chloride at
the Site may be a limited carbon source. The ethene and ethane data, however, indicate that
natural attenuation is occurring. According to the model, cleanup may occur within the next 5 %2

years.

The August 26, 2002 memorandum also discusses several possibilities of enhancing natural
attenuation but recommends continuing the current non-enhanced natural attenuation remedial
action. The recommendation for the existing O&M is in the same price range and effectiveness
as enhanced anaerobic degradation. Enhanced anaerobic degradation would not guarantee faster
cleanup, would require additional funding up front, and would consume more staff time which is
less available due to MPCA Superfund staff reduction and attention to other priorities. Aerobic
degradation is rejected because it would involve changing the aquifer to aerobic, dealing with
metals fouling, and would cost more in time and money.

The May 1997 Five Year Review stated that contaminants are limited to positive detections of
1,1,2-trichloroethene and related degradation products, lead, and carcinogenic PAHs (cPAHS).
The authors concluded that data show little overall change with respect to distribution of the
contaminants in ground water over time except for well MW-16S. VOCs, DRO, GRO, and lead
have not been detected off-site in the past five years and on-site detections of these parameters
are very limited. Furthermore at the time of the first review, it was indicated that VOCs are
naturally attenuating anaerobically at the Site.
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A number of PAHs were detected in well MW-168 for the first time as part of the March 1997
sampling event. The first five-year review stated.that continue%ﬁitoﬁng of this well would be
performed as part of the routine sampling plan. This well was r pled for PAHs in October
1997. Only well MW-168S, which is an off-site shallow well, and the extraction system discharge
had any detections of PAHs as part of either sampling event. Based on the information available
to date, the detection of PAHs in well MW-16S is not an issue of concern for the following

reasons:

¢ There has been hydraulic containment of the plume on-site at least since 1995, when MPCA
took over the O&M for the ground water Phase;

o There are monitoring well nests MW-9 and 10 directly downgradient of the French Drain
and upgradient of well MW-168S and the wells in these two nests have not had any detections
of PAHs;

e A comparison of the HRLs to the PAH concentrations detected in well MW-16S and the

~discharge show that there are no exceedances of HRLs at either location for either the March
or the October 1997 sampling dates. Noncarcinogenic PAHs that had HRLs were compared
to individual HRLs and cPAHs were converted to benzo(a)pyrene (BaP) equivalents. The
BaP equivalents for well MW-16s and the discharge at their highest concentrations were
0.014 and 0.002 ug/L, respectively. Note that the concentration for BaP equivalents is higher
in well MW-168S than in the discharge. '

e PAHs are relatively insoluble and no other contaminant of concern was detected in well
MW-16S;

e DRO concentrations are nondetect in the discharge and all monitoring wells except one on-
site well (MPCA-4A) that is on-site, upgradient of the French Drain and it only slightly
exceeds the HBV of DRO + GRO =200 ug/L. This is likely due to a remnant of petroleum-
contaminated soils that were found and excavated during the installation of the French Drain.

Therefore, detection of PAHs in ground water is no longer an issue at the Site.

Refer to the August 26, 2002 memorandum regarding the areas of noncompliance for ground
water.

Opportunities for Optimization

The August 26, 2002 memorandum in Attachment 6 discusses the possibilities of supplementing
the current ground water system to speed up cleanup. It concluded that the current natural
attenuation remediation will achieve nearly the same results for approximately the same cost,
although the extraction system will be operating for additional years.

Early Indicators of Potential Issues

No equipment breakdowns or changes indicate a potential issue.

Implementation of Institutional Controls and Other Measures

Because the source materials and ‘contaminated soils and sediments were excavated and the
Source Materials and the Soils and Sediments Phases were closed, it was decided that access to
the Site no longer needed to be restricted. Therefore, the fence around the Site was removed as
discussed on Page 11 of the CH2M Hill Closure Report.
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The zoning for industrial/ restricted commercial is in place and prevents exposure. As discussed
above, the draft deed restrictions need to be finalized. A copy of the draft Restrictive Covenant
is attached as Appendix 7. This will help to prevent future exposure.

Question B: Are the exposure assumptions, toxicity data, cleanup levels, and remedial
action objectives (RAOs) used at the time of remedy selection still valid?

Changes in Standards and TBCs

Some standards identified in the ROD have been revised; there are newly promulgated standards;
and To Be Considered (TBC) criteria used in selecting cleanup levels at the Site have changed,
some of these may call into question the protectiveness of the remedy. :

For Source Materials: The source materials were completely excavated and there are no issues.
This phase is closed.

For Soils: There are revisions to the TBCs. See Tables 4A, B, and C below for a list. In 1998
the MPCA developed Soil Reference Values (SRVs). An SRV is a soil concentration which
corresponds to a specified target risk level based on 2 specific exposure scenario. An SRV is
used as a decision criteria in assessing potential human health concern at contaminated sites.
The 1994 AROD contains a list of maximum concentrations found in soils prior to excavation
and disposal in 1995 and 1996. Only carbon tetrachloride and 1,2-dichloroethane maximum
concentrations exceed the new TBCs. These new TBCs for carbon tetrachloride are 0.7 mg/kg
for the industrial SRV and the 3.5 mg/kg short-term worker (STW) SRV. For 1,2-dichloroethane
the new TBC is 6 mg/kg for industrial SRV and STW SRYV. Industrial and STWs are applied to
the top four feet of soils. The old TBCs for carbon tetrachloride and 1,2-dichloroethane were
440 and 629 mg/kg, respectively. The old cleanup numbers now represent a Hazard Quotient of
97.778 and an Excess Lifetime Cancer Risk of 9.78E-4 for carbon tetrachloride and a Hazard
Quotient of 10.483 and an Excess Lifetime Cancer Risk of 1.05E-3 for 1,2-dichloroethane. The
Hazard Quotient for carbon tetrachloride is greater than one. For 1,2-dichloroethane, the Hazard
Quotient is greater than one and the Excess Lifetime Cancer Risk is outside the 10* to 10" risk
range. Therefore, the new assessment numbers apply. MPCA staff checked locations where
carbon tetrachloride and 1,2-dichloroethane concentrations that exceed the SRVs at the Site were
detected. Carbon tetrachloride was detected once at soil sampling location S08 from 4.5 t0 6.4
feet depth and the concentration detected was 6.4 mg/kg. The contaminant, 1,2-dichloroethane
also was only detected once in sample S087-5¢* at a depth of 5 to 6 feet and the concentration
was 310 mg/kg. Both sample locations are in the former Process Area (see Figure D-5 of FDI)
and the two VOCs were detected above cleanup levels only in areas of excavation and disposal
(see Figure 2 in Appendix K of CHZM Hill’s Soils and Sediments Close-Out Report (November

1996).

Note that the soil sample detection depths for both samples are below four feet, so technically the
industrial and STW SRVs would not apply and only a leaching number would apply. Although
leaching numbers typically are applied from the ground surface to the water table, at this Site,
leaching numbers are not presented because:

e there are very few contaminants being detected in the ground water at levels of concern and
" the contaminants only include vinyl chloride, DRO/GRO, and lead;

e carbon tetrachloride and 1,2-dichloroethane are fairly mobile in nature, but there are no
detections of carbon tetrachloride and no detections near, at or above ground water standards

for 1,2-dichloroethane; and
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o the soils had ample opportunity to leach.

A map of the depths of excavation is not included in the November 1996 Close-Out Report but it
is assumed that the visual standard for soil cleanup was adequate, given the list of reasons stated
above. Therefore, the maximum contaminant concentrations in soils are not considered an issue

and were likely excavated.

For Sediments: There are several new TBCs that apply to sediments as listed in Table 4A,
below. These TBCs are sediment specific standards and are applied to the present day ditches at
and surrounding the Arrowhead Refinery Site, including:

e the EPA ditch;

o the part of the ditch on the north side of the Site that connects the EPA ditch to the County
ditch on the west side of the Site;

o the County ditch; and

o the two on-site tributaries on the west and southwest sides of the Site that discharge to the
County ditch and the EPA ditch, respectively.

The source of these TBCs is work directed by MPCA staff, in published work (see references,
Crane and Others, December 2000) for the St. Louis River watershed sediments, which are part
of the St. Louis River/Interlake/Domtar/USSteel NPL Superfund Site. The Arrowhead Refinery
Site is located in the St. Louis River watershed. Refer to the document, “Development of a
Framework for Evaluating Numerical Sediment Quality Targets and Sediment Contamination in
the St. Louis River Area of Concern” and specifically to Tables 14 and 15 in this cited document.
The website for the document is:

http://hubble.pca.state. mn.us/water/sediments/studies-stlouis.html.

Three new Tier 2 SQTs, 130 mg/kg for lead, 49 mg/kg for nickel, and 460 mg/kg for zinc are
lower than the maximum concentrations listed as being detected prior to excavation, treatment,
and disposal off-site. The maximum concentrations are listed in the 1994 AROD and are
summarized below. All maximum concentrations are based on results from a November 6, 1985
sampling event and are based on locations of exceedances in the EPA ditch. A map of the

sampling locations is attached.
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A summary of the lead, nickel, and zinc data, including background data, are summarized below.

) Metals Summary Chart
Sampling Sampling Event | Lead Nickel Zinc
Location (mg/ke) (mg/kg) (mgke)
New Sediment - 130 49 460
SoT
Background #s 38 42.1 : 107.9
SD-1 -/14 28/25 43/76
SD-2 Phase 1 /2RI 11/36 20/39 14,007/ 109
SD-3 -155 -/32 84/62
SD-4 Phase 1 /2 RI -127 134/ 49/374
SD-5 Phase 1/2RI | 78/154 -/39 238/215
SD-6 . . | Phase 1/2RI 152/46 23/22 100/98
SD87-4 FDI (RD) Not Analyzed 222/22.6 267/237
SD87-6 FDI (RD) Not Analyzed 36.4/17.8 135/70.5
SD87-11 FDI (RD) Not Analyzed 17.8/Not Anal. | 199/45.1
SD87-12 FDI (RD) Not Analyzed 25/21.8 1350/ 188

CH2M Hill concluded, on behalf of EPA, that the exceedances were single spot exceedances and
did not show a pattern of concentrations in sediments decreasing with distance from the Site
based on the RD April 30, 1990 FDI by CH2M Hill. The FDI stated, “although a large number
of the maximum concentrations were found south of the Gopher Oil Building at SD4, there does
not appear to be a decreasing trend away from that lccation indicating that the contamination at

SD4 is localized.”

It appears as if the elevated nickel and zinc concentrations are sporadic and are not consistent.

At SD-4 and downstream of it (SD-5 and SD-6), there was a decreasing trend for lead. In CH2M
Hill’s FDI, the lead cleanup number of 500 mg/kg was the same as the soil cleanup number.
Therefore, given the 500 mg/kg lead cleanup level, the lead concentrations in the EPA ditch in
front and downstream of the Gopher Qil Building were not of concern. But when compared to a
Tier 2 SQT of 130 mg/kg, the three lead concentrations in the EPA ditch south of the Gopher QOil
Building (now the Hom Furniture Warehouse) and downstream of it would be of concern for
potential impacts to aquatic organisms. Also, there was a pattern of decreasing concentrations
with distance from the Site. Therefore, MPCA staff recommends that the issue of potential
impact to aquatic organisms by lead concentrations in the EPA ditch south of the Gopher Oil
Building to the culvert north of Highway 53 exceeding the Tier 2 SQT of 130 mg/kg be
evaluated. This issue should be resolved prior to opening the plugged culvert north of Highway
53 to prevent transport of sediments with new flow before we know the contaminant levels in the

sediments.
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For Ground Water: See Tables 4A, 4B, and 4C below and the August 26, 2002 memorandum.

The new state-promulgated HRL standards for ground water use a 10 risk level as their basis.
The MDH developed an advisory HBV of 200 ug/L for DRO and GRO (Total Petroleum) in

ground water.

Based on the information presented in Table 4C below, arsenic, hexavalent chromium,
vanadium, and zinc were detected once above current MCL and TBC numbers for these four
metals in former source well Bda (see Table D-18 of the 1990 FDI Report). This well was
screened in the peat, where it was mixed with the source material. The peat and the source
material were excavated in 1995 and 1996. As no confirmatory samples were ever collected for
these four metals in this former well and the well is now sealed, MPCA staff proposes to sample
the new well MPCA-4A, screened in the outwash that underlies the peat, and the extraction
system discharge for these four metals in October 2002 to obtain confirmatory results. Zinc was
detected once in well MW-14A at concentration of 4,640 ug/L which exceeds the HRL. (see
Table D—18 of the 1990 FDI Report). A second zinc sampling result for this well was 35.6 ug/L.
MPCA also proposes to collect a zinc sample from well MW-14A in October 2002, as a
confirmatory result. Finally, the ground water TBC cleanup number for 4-methylphenol was
changed to 3 ug/L. With this change, there are five wells where the historical concentrations
detected would exceed the new TBC number.

Locations Where New HRLs Are Exceeded Chart

Sampling Is Well Sealed? 4-Methylphenol Concentration
Location Detected

MW-7A - Yes ' 29 ug/L

MW-3S No 16 ug/L

B4a Yes 400 ug/L

B4a Yes 120 ug/L

B5 Yes 230 ug/L

MW-14S No 5ug/L

The source of this information is Table D-15 of the 1990 FDL. MPCA proposes to sample wells
MW-3S, MW-14S, MPCA-4A, MPCA-5A and the extraction system discharge for SVOCs in
October 2002 to determine whether 4-methylphenol is still present. MPCA staff does not expect
to detect the four metals, 4-methylphenol or 1,4-dioxane above MCLs, HRLs, HBYVs or other

TBC number as documented in Table 4A.
Changes in Exposure Pathways

There have been no changes in land use, which remains zoned as industrial / restricted
commercial and used for one warechouse and otherwise as open land.

There are no changes in human health or ecological routes of exposure and no receptors have
been newly identified. '
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Vinyl chloride was anticipated as a byproduct of degradation. There are no newly identified
contaminants or contaminant sources and no unanticipated toxic byproducts. Because 1,4
dioxane has been found to be often in association with TCE at other sites, the presence of 1,4-
dioxane in ground water will be sampled and analyzed for in October 2002. Exceedance of any

TBC number is not expected.

New understandings of conditions and some minor changes in Site physical conditions may in
some issues which may affect the protectiveness of the remedy for the environment. MPCA staff
recom nends that the lead in the sediment for the ditch in front of the Gopher Oil Building (now
Hom Furniture Warehouse) and downstream be evaluated as to whether there are impacts to
aquatic organisms. The potential for impacts is based on a new lead sediment Tier 2 SQT of 130
mg/kg. Drainage patterns and sediment conditions at the Site are changing because of settlement

and an apparent plugged culvert. :
Changes in Toxicity and Other Contaminant Characteristics

While changes have occurred for toxicity of several contaminants in soil, none of the changes
affect the protectiveness of the remedy. Based on the evaluation of changes below in Tables 4A,
4B, and 4C, and the comparison of new soil TBC numbers, changed soil cleanup numbers, and
the maximum on-site concentrations listed in the 1994 AROD, the remedy remains protective.
No maximum concentrations cited in the 1994 AROD for the Site currently exceed risk-based
values, except for carbon tetrachloride and 1,2-dichloroethane. MPCA staff reviewed the data
files and found that carbon tetrachloride and 1,2-dichloroethane were only detected in the
process area at depth, and these soils were likely excavated in 1995 and 1996. Carbon
tetrachloride and 1,2-dichloroethane are not currently contaminants of concern for ground water.
Therefore, these two VOCs are not a concern in soil and the remedy of excavation remains

protective.

For sediments, new information from the St. Louis River sediment studies in how sediment risk
assessment is performed and the changes in methods of evaluation are the primary sources of the
changes listed in the tables below. As stated above, MPCA staff recommends evaluation of
potential impacts to aquatic organisms caused by lead concentrations in sediments of the EPA
ditch south of the Gopher Qil Building and downstream of it to the culvert north of Highway 53
exceeding the Tier 2 SQT of 130 mg/kg.

For ground water, the sum of trihalomethanes (bromoform, chlorodibromomethane, chloroform,
and bromodichloromethane), 2-butanone, and arsenic have changed in toxicity. New
information regarding toxicity of the following contaminants of concern has allowed
development of additional HRLs and HBVs. The source of this information is typically the
EPA’s Integrated Risk Information System (IRIS). The contaminants of concern with standards
or criteria developed since the 1994 AROD was written include: 1,4-dioxane; 1,1-
dichloroethane; chloroethane; cis-1,2-dichloroethene; DRO + GRO; 4-methylphenol;
acenaphthene; anthracene; fluoranthene; fluorene; pyrene; carcinogenic PAHs; trivalent and
hexavalent chromium; lithium; strontium; and zinc. Only DRO/GRO in this list, has been
detected sporadically in water samples collected from on-site well MPCA-4A at concentrations
above the HBV of 200 ug/L. Results from confirmatory sampling are not expected to exceed
TBCs.

There have been no changes in contaminant characteristics that could affect the protectiveness of
the remedy.

40



_j e
¥ v, W
[oaee

Changes in Risk Assessment Methods

For ground water and soil, there are no changes in standardized risk assessment methodologies

that could affect the protectiveness of the remedies except for carcinogenic PAHS. Carcinogenic
PAHs now use an additivity approach based on the product of the potency factor and the specific
cPAH concentration detected. Based on the revised TBC numbers, cPAHs are not a concern for

ground water and soil as the Site.

Methods for developing sediment screening numbers have changed to a great degree. Changes to
sediment screening numbers are contained within the document, “Development of a Framework
for Evaluating Numerical Sediment Quality Targets and Sediment Contamination in the St.
Louis River Area of Concem.” The SQTs are provided in Tables 14 and 15 of the cited
document. The website for this document is: :

http://hubble.pca.state.mn.us/water/sediments/studies—stlouis.html.

Pursuant to the federal Safe Drinking Water Act (SDWA), MCLs are based on health (using the
federal risk database known as IRIS), cost, technological feasibility, detection level, ability for
consistent lab results, and other factors. The state’s MDH uses IRIS numbers in additionto a
number of other sources and professional judgment to develop the HRLs (promulgated in state
rules) and HBV's (new advisory numbers likely to be promulgated). The HRLs and HBVs are
strictly health-based and use a 107 risk level as the basis for acceptable risk. The MPCA uses
the HRLs and HBVs to evaluate risk, then incorporates feasibility, cost, etc. into its cleanup

decisions.
Expected Progress Towards Meeting RAOs

For ground water, progress toward meeting RAOs is much better than expected. The original
projected time for ground water cleanup was up to 25 to 50 years. At the present rate of
biodegradation, the ground water is projected to meet MCLs within the next 4 to 8 years (6.2
years as calculated in the Memorandum). However, this rate may slow with decreasing
carbon/food sources. Refer to the August 26, 2002 Memorandum, in Attachment 6, with regard
to achieving ground water cleanup standards.
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Table 4a. Changes in Chemical Specific Standards, Criteria, and Screening Levels

Contaminant | Media | Cleanup | Standard, TBC, or Citation/Year
Level or | Sediment Screening
Tier 2 Tier 2 SQT
SQT
(Sedi-
ment
Screen-
ing
Number)
Soils and
Sediments
Lead Soils | None Previous | 500 mg/kg | According to P.21 of AROD,
Available based on Office of Solid Waste
and Emergency Response
(OSWER) Directive #9355.4-02,
“Interim Guidance on Establishing
Lead Cleanup Levels in Soil”,
September 1, 1989.
Lead Soils | 700 New 700 mg/kg, | Industrial SRV,
mg/kg .
industrial 700 mg/kg | STW SRV; (MPCA, 1/99)
, 400 (reclass. As
residentia a
1 carcinogen)
Benzene Soils 1,974 Previous | 1,974
mg/kg mg/kg
Benzene Soils New 4 mg/kg, Indust. SRV,
10 mg/kg | STW SRV; (MPCA, 1/99)
2-Butanone Soils 1.23E6 Previous | 1.23E6
mg/kg mg/kg
2-Butanone Soils New 4300 Indust. SRV,
mg/ke, | sTWSRV;
1240
MPCA, 1/99
mgkg ( )
Carbon Soils | 440 Previous | 440 mg/kg
Tetrachloride mg/kg
Carbon Soils New 0.9 mg/kg, | Indust. SRV,
Tetrachloride 3.5mg/kg | STW SRV; (MPCA, 1/99)
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Chloroform Soils | 2.04E4 Previous | 2.04E4

mg/kg mg/kg
Chloroform Soils New 4 mg/kg, Indust. SRV,

4 mg/kg STW SRV; (MPCA, 1/99)

1,2- Soils | 629 Previous | 629 mg/kg
Dichloroethane mg/kg
1,2- Soils New 6 mg/kg, Indust. SRV,
Dichloroethane 6mgkg | STW SRV; (MPCA, 1/99)
Methylene Soils  1.23E5 Previous | 1.23E5
Chloride mg/kg mg/kg
Methylene | Soils- New 158 mg/kg, | Indust. SRV,
Chloride 158 mg/kg | STW SRV, (MPCA, 1/99)
1,1,2- Soils 8,176 Previous | 8.176
Trichloroethan mg/kg mg/kg
¢
1,1,2- Soils New 14 mg/kg, | Indust. SRV,
Z“"h“’“’e‘ha“ 14mgkg | STW SRV (MPCA, 1/99)
Trichloroethen | Soils | 5,203 Previous | 5,203
e mg/kg mg/kg
Trichloroethen | Soils New 46 mg/kg, | Indust. SRV,
¢ 46 mg/kg | STW SRV, (MPCA, 1/99)
Benzo(a)anthra | Soils | 78 mg/kg | Previous | 78 mg/kg
cene
Benzo(a)anthra | Soils New See cPAHs
cene
Benzo(a)pyren | Soils | 8 mg/kg Previous | 8 mg/kg
e
Benzo(a)pyren | Soils New See cPAHs
e
Benzo(b)fluora | Soils | 78 mg/kg | Previous |78 mg/kg
nthene
Benzo(b)fluora | Soils New See cPAHS
nthene ‘ ,
Benzo(k)fluora | Soils | 784 Previous | 784 mg/kg
nthene mg/kg
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Benzo(k)fluora | Soils New See cPAHs
nthene
Bis(2- . Soils | 2.1 Previous | 2.1 mg/kg
ethylhexyl)pht mg/kg
halate
Bis(2- Soils ‘| New 2100 Indust. SRV,
ethylhexylpht mgks, | STW SRV; (MPCA, 1/99)
halate ’ ’
5000
mg/kg
Butylbenzylpht | Soils | 4.09E5 Previous | 4.09E5
halate mg/kg mg/kg
Butylbenzylpht | Soils New 3700 Indust. SRV,
halate mg/kg, | STW SRV, (MPCA, 1/99)
31,450
, mg/kg
Carcinogenic Soils | No Previous | No
PAHs Cleanup Cleanup
Number Number
Carcinogenic | Soils New 4 mg/kg Indust. SRV,
PAHs BaP
Equiv.,
10 mg/ke STW SRV; (MPCA, 1/99)
BaP
Equiv.
Chrysene Soils | 784 Previous | 784 mg/kg
mg/kg
Chrysene Soils . New See cPAHs
Dibenz(a,h)ant | Soils |8 mg/kg | Previous | 8 mg/kg
hracene
Dibenz(a,h) Soils New See cPAHs
anthracene
Dibenzofuran | Soils | 6,176 Previous | 6,176
mg/kg mg/kg
Dibenzofuran Soils New 810 mg/kg, | Indust. SRV,
No STW STW SRV; (MPCA, 1/99)
SRV
Fluorene Soils | 8.2E4 Previous | 8.2E4
mg/kg mg/kg
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‘| Fluorene

Soils

New

4,120

mg/kg
17,240
mg/kg

Indust. SRV,
STW SRV; (MPCA, 1/99)

Naphthalene

Soils

None

Previous

None

Naphthalene

Soils

New

28 mg/kg.
78 mg/kg

Indust. SRV,
Si W SRV, (MPCA, 1/99)

Phenol

Soils

1.22E6
mg/kg

Previous

1.22E6
mg/kg

Phenol

Soils

New

26,800
mg/kg,
15,070
mg/kg

Indust. SRV,
STW SRV, (MPCA, 1/99)

Pyrene

Soils

6.13E4
mg/kg

Previous

6.12E4
mg/kg

Pyrene

Soils

New

5,800
mg/kg,
43,000
mg/kg

Indust. SRV,
STW SRV, (MPCA, 1/99)

Aluminum

Soils

None

Previous

None

Aluminum

Soils

New

100,000
mg/kg,

No STW
SRV

Indust. SRV,

STW SRV, (MPCA, 1/99)

Antimony

Soils

None

Previous

None

Antimony

Soils

New

100 mg/kg,
100 mg/kg

Indust. SRV,
STW SRV, (MPCA, 1/99)

Beryllium

Soils

None

Previous

None

Beryllium

Soils

New

290 mg/kg,
800 mg/kg

Indust. SRV,
STW SRV, (MPCA, 12/99)

Cobalt

Soils

None

Previous

None

Cobalt

Soils

New

3,000
mg/kg,

No STW
SRV

Indust. SRV,
STW SRV, (MPCA, 1/99)

Copper

Soils

None

Previous

None

45




Copper Soils New 9,000 Indust. SRV,
mghke, | sTw SRV, (MPCA, 1/99)
9,000
mg/kg
Mercury Soils | None Previous | None
Mercury Soils New 2 mg/kg, Indust. SRV,
0.7 mg/kg | STW SRV, (MPCA, 1/99)
Nickel Soils None Previous | None
Nickel Soils New 3,000 Indust. SRV,
mg/kg, STW SRV, (MPCA, 1/99)
3,000
mg/kg -
Vanadium Soils | None Previous | None
Vanadium Soils New 1,340 Indust. SRV,
mg/ke, STW SRV, (MPCA, 1/99)
1,340
mg/kg
Zinc Soils | None Previous | None
Zinc Soils New 70,000 Indust. SRV,
mg/kg, STW SRV, (MPCA 1/99)
54,000
mg/kg
Benzo(a)anthra | Sedim | 78 mg/kg | Previous | 78 mg/kg
cene ents
Benzo(a)anthra | Sedim New 1100 Crane and Others, 2000
cene ents mg/kg
Benzo(a)pyren | Sedim | 8 mg/kg | Previous | 8 mg/kg
e ents
Benzo(a)pyren | Sedim New 1500 Crane and Others, 2000
e ents mg/kg
Chrysene Sedim | 784 Previous | 784 mg/kg
ents mg/kg
Chrysene Sedim New 1300 Crane and Others, 2000
ents - mg/kg
Naphthalene Sedim | None Previous | None
ents
Naphthalene Sedim New 560 mg/kg | Crane and Others, 2000
ents

46




Phenanthrene Sedim | None | Previous | None
ents

Phenanthrene Sedim New 1200 Crane and Others, 2000
ents mg/kg

Lead Sedim | None Previous | None ROD/AROD treated soils and
ents Available Available sediments the same

Lead Sedim | 130 New 130 mg/kg | Crane and Others, 2000
ents mg/kg

Nickel Sedim | None Previous | None
ents Available Available

Nickel Sedim New 49 mg/kg | Crane and Others, 2000
ents

Zinc Sedim | None Previous | None
ents Available Available

Zinc Sedim New | 460mg/kg | Crane and Others, 2000
ents

, v

Compound Media | Standard | Previous | MCL/HRL
(RAL)
New MCL/HRL
(HBV)
Ground
water
Bromoform Ground | 100 ug/L | Previous | 100%/40 Federal Safe Drinking Water
water ug/L Act (SDWA), 1979 for total
* trihalomethanes (TTHMs) &
TTHM MDH HRL, MN Rules
4717.7100 — 4717.7800,
11/22/93
Bromoform | Ground New 80*/40 ug/L | Federal SDWA, 12/1998,
water * (THMs) Stage 1 & MDH HRL,
THM Sum | Lo\ Rules 4717.7100 -
4717.7800, 11/22/93
2-Butanone Ground | No MCL | Previous {-/(300 MDH RAL, Jan. 1991
water ug/L)
2-Butanone Ground New -/ 4000 MDH HRL, MN Rules
water ug/L 4717.7100 — 4717.7800,
11/22/93
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Chlorodibrom | Ground | 100* ug/L | Previous | 100*/- Federal SDWA, 1979 (TTHMs)
omethane water *THM ug/L
Sum *THM Sum
Chlorodibrom | Ground New 80* / -ug/L | Federal SDWA, 12/1998, Stage
omethane water *THM Sum 1 (TTHMs)
Chloroethane | Ground { None Previous | None
water Available Available
Chloroethane | Ground New -7/280 ug/lL | MDH HBV, 8/11/00
water
Chloroform Ground | 100 ug/L | Previous | 100*/60 Federal SDWA, 1979, (THMs)
water ug/L & MDH HRL, MN Rules
x 4717.7100 — 4717.7800,
THM Sum |\ 25193
Chloroform Ground New 80*/60 ug/L | Federal SDWA, 12/98, Stage 1
water * & MDH HRL, MN Rules
THM Sum | 47197100 - 4717.7800,
11/22/93
1,1-DCA Ground | None Previous | None
water Available Available
1,1-DCA Ground New 70 ug/L MDH HRL, MN Rules
water 4717.7100 — 4717.7800,
12/5/94
1,2-DCE (cis) | Ground | None Previous | None Avail.
water Available .
1,2-DCE (cis) | Ground New 70 ug/L MDH HRL, MN Rules
water 4717.7100 — 4717.7800,
12/5/94
1,2-DCE Ground | 100 ug/L | Previous | 100/-ug/L | Federal SDWA, 1991, Phase II
(trans) water
100 ;ug/L | New 100/100 Federal SDWA, 1991, & MDH
ug/L HRL, MN Rules 4717.7100 -
4717.7800, 12/5/94
Ethylbenzene | Ground | 700 ug/L | Previous | 700/ - ug/L. | Federal SDWA, 1991, Phase II
water
Ethylbehzene Ground | 700 ug/L. | New 700/ 700 Federal SDWA, 1991, Phase II
water ug/L & MDH HRL, MN Rules

4717.7100 — 4717.7800,
11/22/93
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Methylene Ground | Mo MCL | Previous | -/50 ug/L.,. «| MDH HRL, MN Rules
Chloride water | 4717.7100 — 4717.7800,
11/22/93
Methylene Ground | 5 ug/L New 5/50 ug/L | Federal SDWA, 7/§2 & MDH
Chloride water HRL, MN Rules 4717.7100 —
4717.7800, 11/22/93
Tetrachloroeth | Ground | 5 ug/L Previous | 5/(7) ug/L Federal SDWA, 1991, Phase 2
ene water
Tetrachloroeth | Ground New 5/7 ug/L Federal SDWA, 1991, Phase I1
ene water & MDH HRL, MN Rules
4717.7100 — 4717.7800,
12/5/94
Toluene Ground | 1000 ug/L | Previous | 1000/ - Federal SDWA, 1991, Phase 1
water ' ug/L
.Toluene Ground | 1000 ug/L | New 1000/ 1000 | Federal SDWA, 1991, Phase II
water ug/L & MDH HRL, MN Rules
4717.7100 - 4717.7800,
. 11/22/93
Total Xylenes | Ground | 10,000 Previous | 10,000/ - Federal SDWA, 1991, Phase 11
water (total) ug/L
Total Xylenes | Ground | 10,000 New 10,000/10,0 | Federal SDWA, 1991, Phase II
water (total) 00 ug/L & MDH HRL, MN Rules
4717.7100 - 4717.7800,
12/5/94
1L1,1-TCA Ground | 200 ug/L | Previous |200/-ug/L | Federal SDWA, 7/87
water
1,1,1-TCA Ground | 200 ug/LL | New 200/600 Federal SDWA, 7/87 & MDH
water ug/L HRL, MN Rules 4717.7100 —
4717.7800, 12/5/94
1,1,2-TCE Ground | 5.0 ug/L Previous | 5/(30) ug/L. | Federal SDWA, 7/87, MDH
water RAL, Jan. 1991
1,1,2-TCE Ground | 5.0 ug/L New 5/(5) ug/L Federal SDWA, 7/87, & MDH
water HBV
Vinyl Ground | 2.0 ug/L Previous | 2.0/(0.1) Federal SDWA, 7/87, MDH
Chloride water ug/L Recommended Allowable Limit
(RAL), Jan. 1991
Vinyl Ground New 2.0/0.2 ug/L. | Federal SDWA, 7/87 & MDH
Chloride water HRL, MN Rules 4717.7100 —

4717.7800, 12/5/94
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DRO +GRO | Ground | None Previous | None
water Available Available
DRO + GRO | Ground New 200 ug/L MDH HBV, 10/8/99 Adx}isory
water Level (pyrene used as
surrogate)
4- Ground | No MCL | Previous |-/-ug/L
Methylphenol | water
4-Methyl Ground | 3 ug/L New -/3ug/L MDH HRL, MN Rules
phenol water 4717.7100 — 4717.7800,
12/5/94
Bis(2- Ground | 6 ug/L Previous | 6/-ug/L Federal SDWA, 7/92
ethylhexyl)pht | water
halate
Bis (2-cthyl | Ground | 6 ug/L New 6/20ug/L | Federal SDWA, 7/92 & MDH
hexyl) water HBV, 11/4/97
phthalate
Bromodichlor | Ground | No MCL | Previous | - MDH HRL, MN Rules
omethane water /6 ug/L 4717.7100 — 4717.7800,
11/22/93
Bromodichlor | Ground New 80*/6 ug/L. | Federal SDWA, 12/98
omethane water * (TTHMs) & MDH HRL, MN
THM Sum | ¢ les 4717.7100 — 4717.7800,
11/22/93
Naphthalene | Ground | No MCL | Previous | - / (30) ug/L | MDH RAL
water
Naphthalene | Ground New -/300 ug’L | MDH HRL, MN Rules
: : water 4717.7100 — 4717.7800,
12/5/94
Phenol Ground | No MCL | Previous | -/(4000) MDH RAL, Jan. 1991
water ug/L
Phenol Ground New - /4000 MDH HRL, MN Rules
water ug/L 4717.7100 — 4717.7800,
11/22/93
Pyrene Ground | No MCL | Previous | -/(200) MDH RAL, Jan. 1991
water ug/L
Pyrene Ground New -/200 ug/LL | MDH HRL, MN Rules
water 4717.7100 — 4717.7800,

12/5/94
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Antimony Ground | 6.ug/L Previous | 6/1 ug/L .:..tFederal SDWA, 7/92 & MDH
water "~ | HRL, MN Rules 4717.7100 —
4717.7800, 11/22/93
Antimony Ground | 6 ug/L New 6/6 ug/L Federal SDWA, 7/92 & MDH
water HRL, MN Rules 4717.7100 -
4717.7800, 11/22/93
Arsenic Ground | 50 ug/L Previous | 50/0.2 ug/L | Federal SDWA 12/75 & MDH
water HRL, MN Rules 4717.7100 -
4717.7800, 12/5/94
Arsenic Ground | 10 ug/L New 10/- ug/L Federal SDWA, 2001
water
Barium Ground | 2000 ug/L | Previous { 2000/- ug/L | Federal SDWA, 1/91
water .
Barium Ground | 2000 ug/L | New 2000/2000 | Federal SDWA, 1/91 & MDH
water ug/L HRL, MN Rules 4717.7100 -
4717.7800, 11/22/93
Chromium Ground | 100 ug/L | Previous | 100 ug/L Federal SDWA, 1991, Phase II
water
Trivalent Ground | None Previous | None
Chromium water Available Available
Trivalent Ground New - /20,000 MDH HRL, MN Rules
. water ug/L 4717.7100 —4717.7800,
Chromium 12/5/94
Hexavalent Ground | None Previous | None
Chromium water Available Available
Hexavalent Ground | None New -/100ug/L | MDH HRL, MN Rules
Chromium water Available 4717.7100 - 4717.7800,
11/22/93
Lead Ground | 15 ug/L Previous | 15/(20) ug/L | Federal SDWA, 6/91, MDH
water RAL, Jan. 1991
Lead Ground | 15TT New 15TT/ - Federal SDWA, 6/91
water | ug/L ug/L
Lithium Ground { No MCL | Previous | None Avail.
water
Lithium Ground New -/(200) MDH HBV,
| water ug/L 02/02/01
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Manganese Ground | No MCL | Previous |-/100ug/L | MDH HRL, MN Rules
water 4717.7100 - 4717.7800,
12/5/94
Manganese Ground New - /1000 MDH HBYV, 12/31/97
water ug/L
Mercury Ground | 2 ug/L Previous |2/(1)ug/L | Federal SDWA, 1991, Phase II,
water MDH RAL, Jan. 1991
Mercury Ground New 2/-ug/L Federal SDWA, 1991, Phase II
water
Nickel Ground | No MCL | Previous |-/100ug/L | MDH HRL, MN Rules
water 4717.7100 - 4717.7800,
11/22/93
Nickel Ground | 100 ug/L | New -/ 100 ug/L | MDH HRL, MN Rules
water 4717.7100 - 4717.7800,
: 11/22/93
Strontium Ground | NoMCL | Previous |-/-ug/L
water
Strontium Ground New - / (4000) MDH HBYV, 5/10/95
water ug/L
Thallium Ground | 2 ug/L Previous |2/(3)ug/L | Federal SDWA, 7/92, MDH
water RAL, Jan. 1991
Thallium Ground New 2/0.6 ug/L | Federal SDWA, 7/92 & MDH
water HRL, MN Rules 4717.7100 —
4717.7800, 12/5/94
Vanadium Ground | No MCL | Previous |-/(20)ug/L | MDH RAL, Jan. 1991
water
Vanadium Ground New -/50 ug/L MDH HRL, MN Rules
water 4717.7100 — 4717.7800,
12/5/94
Zinc Ground | No MCL | Previous |-/-ug/L
water
Zinc Ground New - /2000 MDH HRL, MN Rules
water ug/L 4717.7100 - 4717.7800,
12/5/94
Carcinogenic | Ground | None Previous | None
PAHs (as BaP | water Available Available
Equivalents) )
Carcinogenic | Ground New 0.05 ug/L MDH HBYV, 12/15/95 Advisory
PAHs (a$ BaP | water Level
Equivalents)
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Acenaphthene | Ground | Nohe Previous | None = = |
water Available Available
Acenaphthene | Ground New 400 ug/L MDH HRL, MN Rules
water 4717.7100 - 4717.7800,
11/22/93
Anthracene Ground | None Previous | None
water Avatilable Available
Anthracene Ground New 2000 ug/l. | MDH HRL, MN Rules
water 4717.7100 - 4717.7800,
11/22/93
Fluoranthene | Ground | None Previous | None
water Available Available
Fluoranthene | Ground New 300 ug/L MDH HRL, MN Rules .
water 4717.7100 — 4717.7800,
11/22/93
Fluorene Ground | None Previous | None
water Available Available
Fluorene Ground New 300 ug/L MDH HRL, MN Rules
water 4717.7100 — 4717.7800,
11/22/93
| Pyrene Ground | None Previous | None
water Available Available
Pyrene Ground New 200 ug/l MDH HRL, MN Rules
water 4717.7100 - 4717.7800,

11/22/93
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Where an updated soil or ground water standard is available, MPCA staff calculated if the old
cleanup level continues to fall within the 10™ to 10 risk range as required in Exhibit G-3, on
Page G-6 of the EPA Five Year Review Guidance. A summary of this information is provided in
Table 4B below. The approach provided by the EPA in the 1994 Amended ROD does not work
for sediments as the equations are not the same. Therefore, they are not listed in Table 4B
below, but new sediment Tier 2 SQTs, as sediment screening numbers, are compared to

* maximum concentrations prior to excavation in Table 4C.

Table 4B. Changes in Risk using the 1994 AROD Cleanup Numbers

Contaminant | Media | 1994 Amend. | Hazard Excess Life. | Outside 10-4 to 10-
ROD Cleanup | Quotient | Cancer Risk | 6 Risk Level or
Level (mg/kg) | (HQ) HQ>1?
Benzene Soils 1,974 98.7 1.97E-3 Yes
2-Butanone Soils | 1.23E6 57.2 NA Yes
Carbon Soils | 440 97.778 9.78 E-4 Yes, but excavated,
Tetrachloride and ND in ground
water
Chloroform Soils | 2.04E4 204 SE-2 Yes
1,2- “Soils | 629 10.483 1.05E-3 Yes, but excavated,
Dichloroethan and ND in ground
e water
Methylene Soils | 1,23ES 15.570 7.78E-3 Yes
Chloride ‘
Trichloroethe Soils | 5,203 NA 1.13E-3 Yes
ne
Benzo(a)anthr | Soils | 78 See cPAHs Yes for total BaP
acene Equiv.
Benzo(a)pyre | Soils |8 See cPAHs Yes for total BaP
ne Equiv.
Benzo(b)fluor | Soils | 78 See cPAHs Yes for total BaP
anthene Equiv.
Benzo(k)fluor | Soils | 784 See cPAHs Yes for total BaP
anthene Equiv.
Butylbenzylp | Soils | 4.09ES 22.108 NA Yes
hthalate
Chrysene Soils | 784 See cPAHs Yes for total BaP
Equiv.
Dibenz(a,h)an | Soils |8 See cPAHs Yes for total BaP
thracene Equiv.
Dibenzofuran | Soils | 6,176 1.525 NA Yes
Fluorene Soils | 8.24E4 3.981 NA Yes
Phenol Soils | 1.22E6 9.104 NA Yes
Pyrene Soils | 6.13E4 2.110 NA Yes
Bromoform | Ground | 100 ug/L Sum 2.5E-5 No
water | TTHM
2-Butanone | Ground | 300 ug/L No
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water .
Chlorodibrom | Ground | 100 ag/L. Sum 2553‘:} No
omethane water | TTHM )
Chloroform | Ground | 100 ug/L Sum 2.5E-5 No
water | TTHM
Arsenic Ground | 50 ug/L 2.5E-3 Yes
water

A summary of the new standards, TBCs, and Tier 2 SQTs is provided in Table 4C. The new
standards and TBCs are based on:
e the old standard or TBC falling outside the 10-4 to 10-6 risk range;
o the old standard having a hazard quotient greater than one, or
e anew standard or TBC being generated since the last Five Year Review.

In Table 4C, MPCA staff compared the new standards, TBCs, and SQTs to the maximum
concentrations detected at the Site for soils and sediments prior to excavation, as listed in the
1994 Amended ROD. MPCA staff assumes that the maximum concentrations listed in the 1994

Amended ROD are correct.

Table 4C. Maximum Concentrations and New TBCs

Contaminant | Media | Max. Cone. New TBC Is New TBC | Verification
Detected Cleanup Cleanup Samples
Number Number .
Exceeded by
Max. Conc.
Prior to
Excavation?
Benzene Soils 0.6 mg/kg 4 mg/kg No NA
: industrial SRV
2-Butanone Soils 0.43 mg/kg 1240 mg/kg No NA
STW SRV
Carbon Soils 6.4 mg/kg, Per 0.9 mg/kg Yes Visual
Tetrachlorid Table D-6 in FDI, | industrial SRV
e April 30, 1990.
Chloroform | Soils 2.4 mg/kg 4 mg/kg No NA
industrial SRV
Dibenzofuran | Soils 4.4 mg/kg 810 mg/kg No NA
: industrial SRV
1,2- Soils 310 mg/kg 6 mg/kg Yes Visual
Dichloroetha industrial & ~
ne STW SRVs
Methylene Soils 21 mg/kg 158 mg/kg No NA
Chloride industrial &
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STW SRVs

Trichloroethe | Soils 2.5 mg/kg 46 mg/kg, No NA
ne industrial &
STW SRVs
Benzo(a)anth | Soils 39 mg/kg See cPAHs Visual
racene
Benzd (a)pyre | Soils 21 mg/kg See cPAHs Visual
ne
Benzo(b)fluor | Soils 35 mg/kg See cPAHs Visual
anthene
Benzo(k)fluor | Soils 35 mg/kg See cPAHs Visual
anthene
Chrysene Soils 20 mg/kg See cPAHSs Visual
Dibenz(a,h)an | Soils 4.7 mg/kg See cPAHs Visual
thracene
Carcinogenic. | Soils 4 mg/kg BaP Yes Visual
PAHs Equivalents
(cPAHs) industrial SRV
Bis(2- Soils | 2.1 mg/kg 2100 mg/kg No NA
ethylhexyl)ph industrial SRV
thalate
Butylbenzylp | Soils 1.9 mg/kg 3700 mg/kg No NA
hthalate industrial SRV
Fluorene Soils |15 mg/kg 4,120 mg/kg No NA
industrial SRV
Naphthalene | Soils 22 mg/kg 28 mg/kg No NA
industrial SRV
Phenol Soils 0.39 mg/kg 15,070 mg/kg No NA
STW SRV
Pyrene Soils 46 mg/kg 5800 mg/kg No NA
) industrial SRV
Aluminum Soils 8,997 mg/kg 100,000 mg/kg No NA
industrial SRV
Antimony Soils 51 mg/kg 100 mg/kg No NA
industrial &
STW SRV
Beryllium Soils 7.8 mg/kg 290 mg/kg No NA
industrial SRV
Cobalt Soils 21 mg/kg 3,000 mg/kg No NA
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industrial SRV

Copper Soils 24 mg/kg 9,000 mg’kg” | No NA
industrial &
STW SRV
Mercury Soils 0.6 mg/kg 0.7 mg/kg No NA
. STW SRV
Nickel Soils 83 mg/kg 3,000 mg/kg No NA
industrial &
STW SRV
Vanadium Soils 70 mg/kg 1,340 mg/kg No NA
industrial &
STW SRV
Zinc Soils 875 mg/kg 54,000 mg’kg | No NA
STW SRV
Benzo(a)anth | Sedime | 0.35 mg/kg 1100 mg/kg No NA
racene nts
Benzo(a)pyre | Sedime | 0.33 mg/kg 1500 mg/kg No NA
ne nts
Chrysene Sedime | 0.34 mg/kg 1300 mg/kg No NA
nts
Naphthalene | Sedime | 6.6 mg/kg 560 mg/kg No NA
nts
Phenanthrene | Sedime | 6.6 mg/kg 1200 mg/kg No NA
nts
Lead Sedime | 499 mg/kg 130 mg/kg Yes, before Analytical for
nts cleanup. wastewater
Verification | ditch and
samples lagoon
collected.
Nickel Sedime | 71 mg/kg 49 mg/kg Yes None
nts
Zinc Sedime | 1,630 mg/kg 460 mg/kg Yes None
nts
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‘Contaminant | Media | Present Ground New Ground Is New Where
Water Water TBC Ground Exceeding?
Concentration, or | Number Water TBC
GW Conc. At Number
Earlier Time Exceeded?
(Specify) if no
Present GW
Concentration
2-Butanone Ground | <1Oug/L 4000 ug/L No NA
water
Chloroethane | Ground | 0.8 ug/L 280 ug/L No NA
water
1,1- Ground | P<0.2 ug/L 70 ug/L No NA
Dichloroetha | water
ne
Cis-1,2- Ground | 5.5 ug/L 70 ug/L No NA
Dichloroethe | water
ne
1,4-Dioxane | Ground | Not Sampled to 30 ug/L Unknown, Unknown if
water Date — New exceeding.
Request from Verification
MDH sampling
planned for on-
site wells in
October 2002.
Methylene Ground | 0.6 ug/L Sug/L No NA
Chloride water
DRO+GRO | Ground | 170 to 380 ug/L 200 ug/L Yes GW Sampling
water periodically | at MPCA-4A
4- Ground | Not Analyzed 3ug/L Not Unknown if
Methylpheno | water | 400 g/L in Analyzed exceeding. For
1 . verification
AROD
collect samples
at MPCA-4A,
‘MPCA-5A,
MW-14A, MW-
3S, and
discharge
Naphthalene | Ground | <0.5 ug/L 300 ug/L No NA
water
Phenol Ground | 400 ug/L in AROD | 4000 ug/L No NA
water

58




Arsenic Ground | Not Analyzed 10 ug/L < iy, | NOt Unknown if
water “®| Analyzed exceeding. For
verification,
collect samples
at MPCA-4A
and discharge
Trivalent Ground | Total Chromium 20,000 ug/L No NA
Chromium water 290 ug/L in AROD
Hexavalent | Ground | Total Chromium | 100 ug/L Not Unknown if
Chromium | water 290 ug/L in Analyzed exceeding. For
AROD verification,
collect samples
at MPCA-4A
and discharge
Lithium Ground | 20 ug/L in AROD | 200 ug/L No NA
water
Manganese Ground | 1.4 ug/L 1000 ug/L No NA
water
Strontium Ground | 202 ug/L in AROD | 4000 ug/L No NA
water
Vanadium Ground | 505 ug/L in 1994 | 50 ug/L Possibly Unknown if
water AROD exceeding. For
verification
collect sample at
MPCA-4A and
discharge
Zinc Ground | 295,000 ug/L in 2000 ug/L Not Unknown if
water 1994 AROD Analyzed exceeding. For
verification,
collect sample at
MPCA-4A and
discliarge
Carcinogenic | Ground | 0.021 to 0.002 0.05 ug/L No NA
PAHs water ug/L, MW-168S,
(3/3/97) and
discharge
Acenaphthen | Ground | <0.010 ug/L 400 ug/L No NA
€ water 10/96+3/97
sampling events
Anthracene Ground | <0.010 ug/L 2000 ug/L No NA
water 10/96+3/97
sampling events
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Fluoranthene | Ground | 0.052 ug/L, MW- | 300 ug/L “No NA
water 16S (3/3/97)

Fluorene Ground | 0.049 ug/L, 300 ug/L No NA
water MPCA-4a -
(6/26/97)
Pyrene Ground | 0.044, MW-16S | 200 ug/L No _ |NA

water (3/3/97)

There are no changes in action-specific or location-specific requirements.

Question C: Has any other information come to light that could call into question the
protectiveness of the remedy? .

There are no impacts from natural disasters. No other information is known that could affect the
protectiveness of the remedy.

Technical Assessment Summary

The three phases were evaluated for changes in chemical-specific, action-specific and location-
specific changes in Applicable or Relevant and Appropriate Requirements (ARARs) and other
Site physical characteristics. All known applicable files were reviewed. A Site inspection and
Site interviews were conducted. -At the Site inspection, any changes from the as-built Site close-
out reports were compared to the Site’s-existing condition. -
To determine whether the remedy for the Soils and Sediments Phase was functioning-as intended
by the decision documents, MPCA staff evaluated the cleanup and its objectives. The MPCA
staff inspected the Site. The drainages at the Site have been somewhiat altered as the EPA ditch
was connected on the north side of the Site-with a county ditch on the Site’s western boundary.
The EPA ditch was supposed to start on the northern side of the Site, flow to the east, next to the
south along the Site’s eastern boundary, and then, along the southem boundary, to the west to a
culvert along Highway 53. In addition, two swales exist that are outside of the final elevations-
maps, which drain the west and southwest sides of the Site directly to the western county ditch
and to the EPA ditch on the southwest side. Also, two settled areas were found that need to be
brought up to final grade as shown in the CH2M Hill 1997 Soils and Sediments Close-Out
Report. The culvert north of Highway 53 is blocked and water is backing up in the ditches to the
Site. MPCA staff recommends that a water drainage plan be prepared to address the sediment
and drainage issues. Finally, a draft copy of the restrictive covenant is included as Appendix 7to
the five-year review. The restrictive covenant needs to be finalized by MPCA staff and filed by

St. Louis County.

To answer Question A for Ground Water, MPCA staff provided a summary of information about
the excellent mechanical performance and very reliable French Drain extraction system. Flow
volumes are measured and reported monthly to WLSSD. With a couple of exceptions, the flow
volumes fall within the range of 700,000 to 1,400,000 million gallons per day (mgd). The
reduced flow volumes were due to-a-short in the clectrical system that needed rewiring and when
WLSSD was experiencing sewer overflows during high precipitation events. The system was
always restarted by MPCA’s contractor within no more than a three day time period.
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The WLSSD issue regarding overflows was resolved with the expansion of its plant. In addition,
the hydraulic containment i$ working as designed as shown orrHi§ ground water contour map
and by the water level summary information provided in Attachments 4 and 5.

Also, MPCA staff provided a list of all current ground water monitoring well exceedances, the
rates of ground water cleanup, and documentation that the discharge water easily meets all
WLSSD discharge requirements. Ground water was found to be naturally attenuating much
faster than expected and is expected to meet all cleanup numb::s within 4 to 8 years, if left to
naturally attenuate by itself. An estimate of 25 to 50 years was onginally projected at the time of
the 1994 AROD. At present, vinyl chloride is exceeded only in the extraction system discharge
with concentrations 2 to 10 times the MCL and in monitoring well MW-14A with concentrations
at approximately the MCL. The discharge also occasionally exceeds the lead at the tap standard
of 15 ug/L, likely due to soil particles getting into the sample bottle, and analyzing the lead as
total without filtration. It is proposed to perform four quarters of sampling of the discharge for
dissolved and total lead to resolve this issue. Also, well MPCA-4A occasionally exceeds the
DRO and GRO cleanup criterion of 200 ug/L. However, neither the extraction system discharge
nor any other monitoring well exceeds this criterion and, with the deed restrictions, this
exceedance will not be an issue with regard to being protective of human health and the
environment for the present and future. :

In an attached August 26, 2002 memorandum, MPCA staff recommends continuing the pumpout
system operation and allowing the ground water at the Site to naturally attenuate without
supplementation. In this memo, MPCA staff also provides specific recommendations for
reductions in ground water monitoring frequency and for natural attenuation monitoring for the

Site.

To Answer Question B, MPCA staff assembled the pertinent new TBC levels and policies and
summarized changed or new TBC levels in Table 4A. The new risks associated with the old

cleanup numbers that had changed were re-calculated in Table 4B. Next, any new TBC levels
that resulted from the work documented in Tables 4A and 4B were summarized in Table 4C.

Table 4C also includes, for soils, a comparison of new TBC levels to maximum concentrations
listed in the 1994 AROD. For sediments, all Tier 2 SQTs that were exceeded are summarized.
For ground water, the final cleanup numbers were compared to the most recent concentrations.

For the source materials Phase, excavation was complete and the Phase is closed. There are no
known issues with regard to this Phase.

For the soils and sediments Phase, the Tier 2 SQT for lead is 130 mg/kg in the St. Louis River
Basin, of which the EPA ditch is a part. The Tier 2 SQT is found within Tables 14 and 15 of
“Development of a Framework for Evaluating Numerical Sediment Quality Targets and
Sediment Contamination in the St. Louis River Area of Concem.” The website for this
document is http:/hubble.pca.state.mn.us/water/sediments/studies-stlouis.html. The lead
cleanup remedial action objective was to excavate, stabilize and dispose of soils above 500
mg/kg for the Site. The EPA ditch was sampled twice during the Remedial Investigation and
lead concentrations directly south of the Gopher Oil Building and at two locations downstream
of it exceeded the 130 mg/kg lead screening Tier 2 SQT. The EPA ditch was not re-sampled as
part of CH2M Hill’s Fieldwork Design Investigation. It also was never excavated. MPCA staff
recommends that an evaluation be performed of potential impacts to aquatic organisms in the
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sediments of the EPA ditch south of the Gopher Oil Building downstream to the culvert north of
Highway 53.

The AROD was finalized in February 1994 using RALs for ground water TBCs or ARARs.
Soon after, the MDH replaced the advisory RALs with promulgated HRLs in December 1994.
At that time, the MDH promulgated the HRLs as Minnesota Rules 4717.7100 to 4717.7800.
Since 1994, additional HRLs were added and the MDH issued HBVs, which are TBC criteria for
several contaminants. Many of these contaminants with HBVs do not have MCLs or HRLs.
Their basis is usually found in the EPA database IRIS, and the method of calculation is the same
as for MCLs’ health calculations, except MDH uses a strict 107 risk level.

MPCA staff recommends conducting, in October 2002, a one time confirmatory sampling at well
MPCA-4A and the extraction system discharge for the metals arsenic, hexavalent chromium,
vanadium, and zinc as well as zinc in well MW-14S. Based on a comparison of the new TBC
numbers for these four metals and the maximum concentrations in the 1994 AROD, the old 1994
AROD maximum concentrations exceed the new TBC numbers in former on-site well B4a, next
to the lagoon and on-site well MW-14S for zinc only. Well B4a was removed upon excavation
of the source areas and soils and sediments. MPCA staff recommends conducting this sampling
since these changes in TBC numbers have occurred and because confirmatory samples were
never collected since the source area and soil and sediment cleanup occurred in 1995 and 1996.
The 1994 AROD concentrations for these four metals are the most recent data.

MPCA staff also recommends that ground water samples be collected and analyzed for SVOCs
to confirm that 4-methylphenol is not above the new HRL of 3 ug/L. The water samples will be
collected from wells MPCA-4A, MPCA-5A, MW-14S, MW-38§, and the extraction system
discharge in October 2002. As is the case with the metals, the most recent data is the 1994
AROD maximum concentrations and confirmatory results are needed.

MPCA staff recommends collecting four quarters of dissolved and total lead discharge data from
the extraction system discharge to resolve whether lead is moving through the ground water or is

only particulates.

The MDH has recently issued an HBV for 1,4 dioxane. This compound has been reported to be
closely associated with trichloroethene and is very water soluble. In October 2002, MPCA staff
proposes collecting ground water samples from on-site wells and the discharge for 1,4-dioxane.
Given that trichloroethene has only been found in very low concentrations that do not exceed the
5 ug/L cleanup level at the Site, detection of 1,4-dioxane is not expected above the 30 ug/L
HBV.

With regard to changes in exposure pathways under Question B, there have been no changes in
land use, which remains zoned as industrial / restricted commercial and is used for a warehouse
and as open land. There are no other changes to human health or ecological routes of exposure
other than those discussed above. There are no newly identified contaminants or contaminant
sources or unanticipated toxic byproducts except as noted above in Question B. The physical
conditions that have changed at the Site are those for surface water drainages and they are
discussed in Questions A and B above.
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Changes in toxicity and other contaminant characteristics ate limited to the changes discussed in
Question B. Changes in Risk Assessment Methods are limited to.¢arcinogenic PAHs and
sediment TBC numbers. Carcinogenic PAHs are not a concemn at the Site in any media, given
the new or old numbers. Sediment ecological screening numbers were recently developed in
2001, and they are calculated differently from soils cleanup levels (reference the St. Louis River
sediments website listed previously). New sediment information is still being generated.
Potential impacts to aquatic organisms may be an issue for lead sediment concentrations in the
EPA ditch south of the Gopher Oil Building and downstream of it to the culvert on the north end

of Highway 53.

With regard to Question C, there are no newly identified ecological risks except those previously
discussed above. There are no impacts from natural disasters, or any other information than that
already presented, that may affect the protectiveness of the remedy.

VIII. Issues

1. The Consent Decree, restrictions and access agreements were not completed and filed
pursuant to the Consent Decree in 1995. Draft restrictions need to be finalized by MPCA staff
and filed at the St. Louis County Recorder’s Office as a restrictive covenant. Action needs to be
taken on remaining issues 2 and 3, stated below, so that the restrictions can be finalized.

2. Settlement and changes in drainage are occurring

3. The potential exists for aquatic organisms to be affected by the lead in sediments of the EPA
ditch south of the former Gopher Oil Building, now HOM warehouse, and downstream of it to
the culvert on the north side of Highway 53.

4. No confirmatory sampling was conducted at on-site wells after the 1996 excavation, treatment
and disposal of source materials and soils and sediments which contained arsenic, hexavalent
chromium, vanadium, zinc, and 4-methylphenol; 4-methylphenol has a new more restrictive
Minnesota Department of Health (MDH) Health Risk Limit (HRL) of 3 ug/L.

5. The current lead analysis method does not determine whether dissolved lead is moving with
ground water,

6. 1,4-dioxane, a compound recently recognized to be closely associated with trichloroethene,
has a new MDH Health Based Value (HBV) of 30 ug/L.

Issue 3 (Lead in sediments) may affect current ecological protectiveness. Any of the issues may
affect future protectiveness.
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IX.

Table 8: Recommendations and Follow-up Actions

Recommendations and Follow-up Actions

Issue

Recommendations

and
Follow-up Actions

Party
Responsible

Oversight
Agency

Mile-
stone
Date

Affects Future
Protectiveness

(Y/N)

Current | Future

1. Consent Decree,
restrictions, and
access agreements
are not filed at the
Recorder’s office.

Assure Consent
Decree is filed;
assure access for
MPCA staff;
determine which
parcels need
restrictions,

finalize restrictions,
file restrictive
covenant.

MPCA

EPA

Decem
ber,
2003

No Yes

2. Settlement and
drainage

Evaluate and if
necessary:

a.) Bring settled areas
to final grade.

b.) Prepare a drainage
plan.

c.) Repair the plugged
culvert north of
Highway 53

MPCA /EPA

EPA

Decem
ber,
2004

No

3. Potential impact
to biota in
sediments .

Sample sediments to
determine the
potential impact to
aquatic organisms
from lead in
sediments above the
130 mg/kg Tier 2
SQT sediment
screening levels in the
EPA ditch south of
the Gopher Oil
Building and
downstream from it to
the culvert north of
Highway 53.

EPA/MPCA

64

MPCA

Decem
ber
2004

Yes Yes
need
informa-
tion to
deter-
mine
environ-
mental

risk




4. Lack of Perform confirmatory | MPCA EPA, Decem | No, No, if
confirmatory sampling for arsenic, - ber have above
ground water hexavalent 2004 | contain- | ground
sampling chromium, zinc, ment water
vanadium, from well clean-
MPCA-4A and the up
extraction system num-
discharge, zinc from bers,
MPCA-14S, and 4- affects
methylphenol time
(SVOCs) from wells for
MPCA-4A, MPCA- ground
5A, MW-3§, MW- water
14A, and the ) clean-
extraction system up.
discharge, compare
with the current
standards and
numbers.
5. Sporadic total Collect four MPCA EPA 2004 No, Yes, if
lead exceedances in | consecutive quarters have found
the discharge of the | of dissolved and total contain- | to be
15 ug/L at the tap lead discharge ment. actual-
number may samples to show lead ly
indicate migration | is not in dissolved migrat-
with ground water. | sample. ing
with
ground
‘ water.
6. 1,4-dioxane has | Ground water MPCA EPA Octo- | No, No, if
arevised sampling of source “ber have above
groundwater area (on-site) wells 2002 contain- | HBV,
standard (HBV of | and the extraction ment. may
30 ug/L). system discharge for affect
1,4-dioxane to time
determine if any | for
concentrations exceed ground
the HBV of 30 ug/L. water
cleanu
p.
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X. Protectiveness Statements

Source Materials Phase

The source materials remedy is protective of human health and the environment because the
threats presented by this media have been addressed through excavation, treatment and disposal

off-site in a permitted RCRA Subtitle D facility.

Soil and Sediment Phase

A protectiveness determination of the soils and sediments phase remedy at the Site cannot be
made at this time until further information is obtained. However, in the short-term, the removal
of the contaminated soils and sediment and the current land use are protective of human health
Further information will be obtained by taking the following actions:

¢ Evaluate potential impacts to aquatic organisms which may be occurring due to lead in
sediments of the EPA ditch south of the Gopher Oil Building and downstream of it to the
culvert, exceeding the lead Tier 2 SQT of 130 mg/kg.

o Evaluate and, if necessary, bring the settled areas on the Site to final grade and establish a
surface water drainage plan, including addressing the plugged culvert north of Highway 53
and downstream of the Site.

¢ Finalize and file the deed restrictions.

It is expected that these actions will be completed by December 2004, at which time a
protectiveness determination will be made.

Ground Water Phase

The ground water remedy at the Site is protective of human health and the environment, and in
the interim, exposure pathways that could result in unacceptable risks are being controlled. At

present:

contaminated ground water is being contained on-site;
there are no current receptors; and

¢ the ground water is being discharged to the WLSSD sanitary sewer within the volumes and
discharge quality that is required under the WLSSD permit agreement.

Long-term Protectiveness

The source materials remedy has been completed and should remain protective. The ground
water phase should also remain protective since contaminated ground water is being contained
on-site and cleanup levels should be attained within the next 4-8 years. For the soil and sediment
phase, protectiveness should be achieved after the recommendations above have been
implemented. The current schedule to complete these recommendations is December 2004.
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Xl1. Next Review

The next five-year review will be conducted by September 30, 2007, five years from the
datc of this review.

The next five-year review and future reviews will be conducted regardless of whether the
Site is delisted from the NPL because the soils cleanup level is an industrial standard of 500
mg/kg for lead. Lead at this level is a hazardous substance, pollutant or contaminant that
remal. < at the Site above levels that allow for unlimited use and unrestricted exposure. Delisting
of the Site is anticipated in 2006 if the delisting criteria are met, including reduction of vinyl
chloride in groundwater to its cleanup level.

Attachments
Attachment | - Site Map Showing Legal Descriptions
Attachment 2 - List of Documents Reviewed
Attachment 3 — Five-Year Review Inspection Record, Checklist, Map, and Photographs
Attachment 4 - Discharge Volume Summary Chart
Attachment 5 — Ground Water Elevations
Attachment 6 - Memorandum, August 26, 2002, Arrowhead Refinery Natural
Attenuation Site Status
Attachment 7 - Draft Restrictive Covenant
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ATTACHMENT 2
LIST OF DOCUMENTS REVIEWED

General / Historical

1. United States Environmental Protection Agency, February 9, 1981, The Arrowhead Refining Company
Oil Spill On-Scene Coordinator’s Report.

2. United States Environmental Protection Agency Region 5, Sepiember 15, 1986, Transcript of Public
Meeting, Arrowhead Superfund Site, Hermantown High School.

Basis for the Response Action

ROD, 1986, and Responsiveness Summary

ROD amendment, 1994, and Responsiveness Summary

Federal Environmental Laws and Regulations

State Laws and Regulations

Remedial Action Plan, 1990

CH2M Hill, August 25, 1986, Remedial Investigation Report, Arrowhead Refinery Site, Hermantown,
Minnesota, Volumes | and 2.

Implementation of the Response

9. CH2MHin, April 30, 1990, Fieldwork Design Investigation, Arrowhead Refinery Site, Hermantown,
Minnesota, Volumes 1-3.

10. Remedial Action Completion Report, Source Materials, MASC, May 21, 1997

11. 7-7, Inc. and Service Environmental Engineering, December 23, 1996, Completion of Remedial Action
Report Completion of Work Report for the Arrowhead Refinery Site

12. CH2M Hill, November 1996, Phase I Residuals, Phase Il Contaminated Soils and Sediments,
Remedial Action Closure Report, Arrowhead Refinery Site, Hermantown, Minnesota

13. Barr Engineering Company, December 1991, Remedial Action Implementation Report, Water Main
Extension and Well Abandonment, Arrowhead Refinery Site.

14. Preliminary Close Out Report, EPA, Dec. 19, 1996

15. Site Review & Update, MDH, November 21, 1996

16. ATSDR, September 23, 1993, Public Health Assessment for Arrowhead Refinery Company,
Hermantown, St. Louis County, Minnesota.

17. Barr Engineering Company, December 17, 1990, Residential Well Abandonment Report.

Remedy Performance

18. Minnesota Pollution Control Agency, Monitoring Information Files by year.

19. Minnesota Pollution Control Agency, Monitoring Electronic files,

20. Minnesota Pollution Control Agency, September 20, 1997, Five-Year Review Report, Arrowhead
Refining Company Superfund Site, Hermantown, Minnesota,

21. Annual Reports, 1996-1997, 1997-1998, April 1998 to February 2000, February 2000 through March
2001, 2001
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22. PRC Environmental Management, Inc., July 24, 1995, Groundwater Remediation System Long-Term
Remedial Action Operations and Maintenance Work Plan, Arrowhead Refinery.

23. Barr Engineering Company, July 1995, Groundwater Extraction System, Operations and Maintenance
Manual, Arrowhead Refinery Site, Hermantown, Minnesota.

24. O&M Contracts, Delta Environmental Consultants, Inc. and RREM, Inc.

25. O&M & Occupational Safety and Health Agency (OSHA) training records

26. Service Agreement Compliance Reporting

27. Western Lake Superior Sanitary District Service Agreement

28. Access Agreement, MNDOT Right-of-Way permit

29. Security Logs

30. O&M Reports

31. Annual Reports, 1996-1997, 1997-1998, April 1998 to February 2000, February 2000 through March
2001, 2001.

Legal Documentation

32. Consent Decree

33. EPA Unilateral Order, March 1990, for water main and ground water extraction and treatment system
34. Institutional Controls: Draft Conditions, Covenants, or Restrictions on Deeds

35. Institutional Controls: Ground Water Use Restriction application to MDH

36. Institutional Controls: Land Use Restriction -- Zoning

37. Superfund State Contract

38. Cooperative Agreement, V005794-01

Community Involvement
39. RD/RA Community Relations Plan



ATTACHMENT 3
SITE INSPECTION: CHECKLIST, SUPPLEMENT, MAP, AND
PHOTOGRAPHS



OSWER No. 9355.7-03B-P

Please note that “O&M” is referred to throughout this checklist. At sites where Long-Term
Response Actions are in progress, 0&M activities may be referred to as “system operations” since
these sites are not considered to be in the O&M phase while being remediated under the Superfund
program.

Five-Year Review Site Inspection Checklist (Template)

(Working document for site inspection. Information may be completed by hand and attached to the
Five-Year Review report as supporting documentation of site status. “N/A” refers to “not applicable.”)

1. SITE INFORMATION
Site name: A’frbwhfad R€('t‘ﬂ€rl/ (5. | Date of inspection: J‘u\‘f 29 , Jdool_
Location and Region: H&raaviowh o MN | gpam: MNDG80%23 975

Agency, office, or company leading the five-year Weather/temperature:
review: MPEPCA Suanny . 19°F
¥
Remedy Includes: (Check all that apply)
Landfill cover/containment Monitored natural attenuation
Access controls vGroundwater containment
v Institutional controls Vertical barrier walls

v Groundwater pump and treatment
Surface water collection and #easment rouwtin
Other Remo Ual_fdm‘tf lamd£ill 4 505«2 wmaleria (c- a\\’((f\b‘k UMS&Q‘V\L{ )

&mooﬁ\,ﬁt‘!ilizgﬂgn \andSill Soils¥sedimentsy 500 pom lead , by r_kﬁll,so',lg'over

Attachments: Inspection team roster-atiached below +Site map attached VRecord Supple w ent]

I1. INTERVIEWS (Check all that apply)

1. O&M site manager Kg;ﬁ L{g o k e bonsulto.t pro iec_,t Manage v Jum-ﬂug. 200
. itle

Name Date
Interviewed atsite  atoffice By phone Phone no. Lsi-6971-51\ 1%4
Problems, suggestions;  Report attached __cm stoered q\utsﬁ ons _about M sHe.

2. O&M staff Karesn Thole Qms“\ud’ hqo\rmto\o&l‘tsf JMLA\-U} 2002
Name Title ) Date

Interviewed atsite  atoffice b5y phone Phone no. [‘? 1-¢91-5 18¥ .
Problems, suggestions; Repert-atiached o nswere g\u.e sAious ﬂ\9 ok MR e

3. Curvent Owner of sk ?ro?ednh repocted in FiyeYear Review Report.

'_\',nsvec,\-i s team ¢

i e CA
Maureen Johnsown Projecf Mauc“g v, M
Baro\: ata Gnabasik, 'qu(‘OSQ,O\og\S*’  Mpch
|



OSWER No. 9355.7-03B-P

III. ON-SITE DOCUMENTS & RECORDS VERIFIED (Check all that apply)

1. O&M Documents Vi, annual A
0&M manual adily avai Uptodate  N/A F°
As-built drawings Readily available Up to date N/A
Maintenance logs Readxl av llabl Up to date N/A
Remarks_O¢M man “ 1s.
2. Site-Specific Health and Safety Plan Readily available Up to date N/A
Contingency plan/emergency response plan Readily available Up to date N/A
Remarks
3 O&M and OSHA Training Records Readily available Up to date N/A
. Remarks
4. Permits and Service Agreements
Air discharge permit Readily available Up to date NA
Effluent discharge ily avaj Up to date N/A
Waste disposal, POTW Readily available Up to date N/A
Other permits_MNDOT MNDNR Readily available Up to date N/A
Remarks
5. Gas Generation Records Readily available Up to date N/a
Remarks
6. Settlement Monument Records - Readily available Up to date N/A
Remarks
7. Groundwater Monitoring Records Readily avail Up to date N/A
Remarks
8. Leachate Extraction Records Readily available Up to date N/A
Remarks
9. Discharge Compliance Records
Air Readily available Up to date N/A
Water (effluent) Readily available Up to date N/A
Remarks
10. ﬁnﬂrﬁcccss/Securlty Logs Readily available Up to date N/A
Remarks




OSWER No. 9355.7-03B-P

IV. O&M COSTS

1. O&M Organization
State in-house Contractor for State
PRP in-house Contractor for PRP
Federal Facility in-house Contractor for Federal Facility
Other.

2. O&M CostRecords  See Five-Year Review Repert.

Beadily available Uptodate
Funding mechanism/agreement in place
Original O&M cost estimate Breakdown attached

Total annual cost by year for review period if available

From To Breakdown attached
Date Date Total cost
From To, Breakdown attached
Date Date Total cost '
From To Breakdown attached
. Date Date Total cost
From To ' Breakdown attached
Date Date Total cost
From To Breakdown attached
Date Date - Total cost
3. Unanticipated or Unusually High O&M Costs During Review Period

Describe costs and reasons: See Five-Year Reviews KQ‘PW“ .

V. ACCESS AND INSTITUTIONAL CONTROLS  Applicable N/A

A. Fencing

1. Fencing damaged Location shown on g . Gates secured N/A
Remarks FCnciW3 around Control dauig. ooty 3 od condition,

B. Other Access Restrictions

1. Signs and other security measures Location shown onsittmap ~  N/A
Remarks

3




OSWER No. 9355.7-03B-P

C. Institutional Controls (ICs)

L

Implementation and enforcement
Site conditions imply ICs not properly implemented Yes No N/A
Site conditions imply ICs not being fully enforced Yes No N/A

Type of monitoring (e.g., self-reporting, drive by) __ Msgeoﬁm du e n9 o+

Frequency _ \Weelkliy

Responsible party/agenc cons .3

Contact s eltn Project Manage _asneeded {51-¢97-51%1 |
Date

Name Title Phone no.
Reporting is up-to-date Yes No N/A
Reports are verified by the lead agency Yes No N/A

Specific requirements in deed or decision documents have been met Yes No N/A
Violations have been reported Yes No N/A
Other problems or suggestions: Report attached

Sce Five-Year Review Repoct

2. Adequacy . ICs are adequate ICs are inadequate . N/A
Remarks_ LCs  woill b h U p\ £
cequesy tirle search
D. General
1. Vandalism/trespassing Location shown on site map No vandalism evident
Remarks
2. Land use changes on site N/A
Remarks
3. Land use changes off site N/A
Remarks
V1. GENERAL SITE CONDITIONS
A. Roads icable N/A
1. Roads damaged Location shown on site map Roads adequate N/A

Remarks_Plugged MUDOT eulvert causeg bcmku'a Yo drwe access

—daving lalgh water

VYIT. LANDFILL CouERS NA
NTIT VERICAL BARRIER WALLS  NA

4




OSWER No. 9355.7-03B-P

IX. GROUNDWATER/SURFACE WATER REMEDIES lic. N/A
A. Groundwater Extraction Wells, Pumps, and Pipelines Applicable N/A
1. Pumps, Wellhead Plumbing, and Electrical
Good condition All required wells properly operating Needs Maintenance N/A
Remarks_
2. Extraction System Pipelines, Valves, Valve Boxes, and Other Appurtenances‘
Good condition Needs Maintenance
Remarks,
3. Spare Parts and Equipment
Readily available Gqod condmon Requires upgrade Nwds to be prowded
Remarks_Parts are ayatla 0 abl + o 4
B. Surface Water Collection Structures, Pumpsy-and-Ripolines- Applicable N/A

1. Collection Structures-Bumps;-and-Electrieal &H map needs update .

Ditdhes Good conditio Needs Mainten
Remarks EEIE'_H cgas Eiﬂﬁtng on nor*a S\A wes found st Pnl,\g m,
A _and hu.k:lg wp, needs ﬁﬂnmup.

Culvert appears plugqe

2. Surface Water Collection System Pipelines, Valves, Valve Boxes, and Other Appurtenances
Good condition Needs Maintenance
Remarks,
3 Spare Parts and Equipment M_B_
Readily available Good condition Requires upgrade ~ Needs to be provided
Remarks,




OSWER No. 9355.7-038-P

C. Treatment System Applicable N/A

1. Treatment Train (Check components that apply)
Metals removal Oil/water separation Bioremediation
Air stripping Carbon adsorbers
Filters

Additive (e.g., chelation agent, flocculent)
Others_ Local PoTWJt WLSSD under MPcA NPDES per mt, el oveemeny
Good conditiop Needs Maintenance

Sampling ports properly marked and functional

Sampling/maintenance log displayed and up to date

Equipment properly identified . .

Quantity of groundwater treated annually_See Five-Year Reliews RQP"“ :
Quantity of surface water treated annually A A

Remarks
2. Electrical Enclosures and Panels (properly rated and functional)
N/A Good condition Needs Maintenance
Remarks_B:QAr_ea_m_s_&mg_; 0ol ,
3. Tanké, Vaults, Storage Vessels
N/A Good condition Proper secondary containment Needs Maintenance
Remarks
4. Discharge Structure and Appurtenances
N/A Good condition Needs Maintenance
Remarks
5. Treatment Building(s) - Co ntrol Buildin
N/A Goad condition (esp. roof and doorways) Needs repair
Chemicals and equipment properly stored
Remarks

6. Monitoring Wells (pump and treatment remedy)

Properly secured/locked Functioning Routinelx sampled Good condition
éll required wells located Needs Maintenance N/A
Remarks,
D. Monitoring Data
L. Monitoring Data
Is routinely submitted on time Is of acceptable gualigz
2. Monitoring data suggests:

Groundwater glume is cffectivel; contained Contaminant concentrations are declining

&



OSWER No. 9355.7-03B-P

D. Monitored Natural Attenuation

1. Monitoring Wells (natural attenvation remedy)
Properly secured/locked  Functioning Routinely sampled Good condition

All required wells located Needs Maintenance ﬁ
Remarks_ Nahural ablenuation as vesmedy voos wit selectad . heweder

it \s_oaurring in_goils V‘c:uhing in r‘eo_\w:co\ conte ntyationin g%m\l

X. OTHER REMEDIES

If there are remedies applied at the site which are not covered above, attach-an-inspection-sheet-describing
the physical nature and condition of any facility associated with the remedy. An example would be soil

vapor extraction. Bl¥2vrnate wader su of ug\d-e.r Main and connedrims is
owned mamtamﬁd © ry Wermantown.
f. OVERALL OBSERVATIONS

A. Implementation of the Remedy

Describe issues and observations relating to whether the remedy is effective and functioning as .
designed. Begin with a brief statement of what the remedy is to accomplish (i.e., to contain contaminant
plume, minimize infiltration and gas emission, etc.). ’

_See Five- Mear Redied Re?or‘l .

B. Adequacy of O&M

Describe issues and observations related to the implementation and scope of O&M procedures. In
particular, discuss their relationship to the current and long-term protectiveness of the remedy.

See. Five-Mear Review chof‘\'.




OSWER No. 9355.7-03B-p

Early Indicators of Potential Remedy Problems

Describe issues and observations such as unexpected changes in the cost or scope of O&M or a high
frequency of unscheduled repairs, that suggest that the protectiveness of the remedy may be
compromised in the future.

No issues or obseryabions in cost or sco pe _of O¢M v

repairs except P\ugg}ed calvert

Opportunities for Optimization
Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy.
See Tiwve-HYear Rediecs Re port Adachment(, MCVV\—M%’

P«uq ust D, 30%; Natuval Afenugtisn Site Status,




Arrowhead Refinery Co. Superfund Site
Five-Year Review 4
Site Inspection Checklist Supplement
August 6, 2002

Inspection Team

Maureen Johnson, Project Manager, Minnesota Pollution Control Agency (MPCA)
Barb Gnabasik, Hydrogeologist, MPCA

IL___ Interviews

The following interviews are described in the Five-Year Review:
O&M Site Manager, Keith Knoke, Delta Environmental, Inc.
O&M Staff, Karen Thole, Delta Environmental, Inc.

Bill Wilson, property owner.

Few changes are occurring within the area of concern.

Inspection Record

We began the inspection at one of the original buildings at the site. The building is on a higher elevation
than the rest of the site and has been refurbished to a HOM furniture warehouse. The only other building
on the site is the fenced and locked welis pump house.

We inspected the monitoring wells and recovery well manholes, all in good condition and secure.

A MDH well drilling advisory area designation is not needed since all monitoring wells are indicating no
escape of contaminants beyond the site boundary.

We observed ponding appearing to be backing up from the culvert designated on the maps. This is contrary
to the design of our RA drainage plan on the site, and could affect the ground water flow and pumping
required and control of contaminant migration.

Photos

Photos were taken during the inspection and recently which are included with this supplement.
Map. with notes

See the attached map with locations of recovery wells manholes, monitoring wells, EPA diversion ditch.
Overall Observations

A. Implementation of the Remedy, Issues and observations relating to whether the remedy is effective and
functioning as designed:

See the Five-Year Review for implementation of the remedy. Concentrations in the ground water have
continued to decrease at a rate faster than predicted. This indicates that the removal of the source materials
of the plume to the levels required in the ROD was an effective part of the remedy.

B. Adequacy of O&M

The O&M is being conducted as planned, adjustments have been made as described in annual reports, and
no issues were identified to be addressed in the future. The current and long-term protectiveness of the
remedy are supported by the O&M which prevents migration of contamination from the site and continues
to drastically improve the quality of the discharge.



C. Early Indicators of Potential Remedy Problems
Drainage issues.
D. Opportunities for Optimization

None identified.
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ATTACHMENT 3 (CONTINUED)
PHOTOGRAPHS

Photographs

Mvc-804¢

County ditch/ power line to the west

“,,

Mve-685¢

County Ditch and wetland at culvert under Highway 53

m

Mvc-696(

Foreground is typical site condition with clover and vegetation found in upland infertile soils.

Mve-697¢

Looking north, the light colored pad for the new warehouse development north of the site can be seen in the
center of the picture. A residence is also seen on the east side of LaVaque Bypass. Vegetation defining the
north edge of the Coast Guard ditch can also be seen just below the pad.

Mve-T321

732 - East side of pump out control building fence, looking north.

Mve-733f

733 - Looking west along Hwy. 53. Manhole 1 in foreground. Manhole 2 in background. EPA ditch to
right of Hwy. 53



Mvc-734f

734 - Pump house control building - looking northwestward.

Mvc-735(

735 - East side of Hom Furniture Warehouse, looking north.

Mvc-736f

736 - West side of Hom Furniture Warehouse. Ditch that discharges to the EPA ditch along
Hwy. 53 just beyond Como Propane tank.

Mve-737¢

737 - Discharge of tributary to the EPA ditch on the south side.

-

Mvc-738f

738 - West side of Hom Furniture Warehouse, tributary to EPA ditch shown.

Mve-739(

739 - Looking east along Hwy. 53.

Mvc-740f

740 - Looking west, Hom Furniture Warehouse.

Mve-7411

741 - Looking southeast, one of the settled areas shown by cattails in foreground.
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DISCHARGE VOLUME SUMMARY DATA

Gallons

ATTACHMENT 4

Arrowhead Discharge Volume Data

—o— GWRA Incremental Volume (Gallons)

200,000 } Quarterly Average (Gallons) |
1 H

0- — + .
Jan-96 Jun-97 Oct-98 Mar-00 Jul-01 Dec-02 Apr-04 |
Measurement Date |




ATTACHMENT 5
GROUND WATER ELEVATIONS



Arrowhead Ground

[ZNB/C Abandoned Prio

Arrowhead Groundwater Elevations
ABIC ndoned Prior to June-8 li

Dec84 Jun85 Jun86 Jun92 Jun-3 Sep-93 Jan-g4 Apr-94 May-95  Julps  Nov-§d
142222 142228 142243 142230 142157 142230 142221 142278 142255 142218 142250
141523 141597 141548 141549 141577 141558 141391 141587 141579 141550 141566
141607 141611 141583 141597 141155 141209 1411.00 141300 141221 1411.97 141218
141582 141610 141580 141595 140083 141061 1409.82 141167 141074 141054 141072

141592 140975 141059 1409.79 1411.87 141067 141044 141063
141554 1416.11 141539 141581 141568 141370 141597 141598 141462 Stuck Cap

141456 141496 141444 141464 140822 1409.71 140955 141112 1409.93 140967 1409.78
141491 141510 141468 141482 140576 140833 1408.23 140087 140864 140842 140858
1413.97 141341 141357 140817 141415 141381 141237 141383
1417.57 141764 Product Product Product Product Product 140964  Product
141662 1421.50 141583 140763 140932 140856 141123 Product 1408
141692 141737 141726 141744 140680 1407.56 [N 140840 140657
1417.83 140243 140548 140524 1407.15 140550 140543 140540
141897 1417.43 141752 1417.72 140665 140850 1407.81 1409.95 140827 1408.26 1408.33
1417.73 140714 1408.86 140809 141032 140860 1408.58 1408.69
1417.54 141711 1417.16 1416.10 Product 1417.29 Product Product Stuck Cap
1417.79 140340 140557 140526 1407.10 1405356 1405.34 1405.28
141742 141006 1408.80 [N 1408.19

142021 142125 141993 142031 142062 141907 141893 142073 141980 141882 141973
1420.86 142089 142002 142139 142020 141963 1419.06 142046 141983 141937 141994
141477 141483  1414.88
1415983  1416.17
141593 1416.28
141881 141923 141834 141833 1420.17 141768 141717 141927 141839 141753 141813
141940 141582 141537 141399 141602 141533 141510 141534
141746 141771 1417.95 141624 141503 141320 141448 1414.14 141431 141463
1417.34 1417.71 1417.89 141595 1414.88 141306 141397 141390 1414.10 1414.35
141319 141167 141276 141141 141089 140977 141223 141149 141038 1411.02
141358 141281 141337 141055 141061 1409.65 141202 1411.20 1410.15 _1410.80
141529  1414.87 141520 141444 141435 141404 141480 141438
141618 141674 141635 141653 141538 141507 141476 141561 141527 141501 1415.19
141659 141858 141861 1417.80 141848 141820 1417.96 141760 1417.60 141838
141921 141833 141813 141854 141844 1417.97 141827
141927 1417.39 141820 141836 141860 1418.07 141842
141533 141567 141539 141554 1407.31 140765 1407.01 1409.16 1407.50 140742 1407.55
141546 141579 141544 141559 140664 140792 1407.20 1409.88 1407.94 1407.76 1407.96
1416.87 141539 141561 140544 1407.87 1407.62 1409.30 1408.03 1407.90  1408.02
141487 1411.08 1411.96 140936 [N 1410.36
141665 141593 141798 141074 141047 140765 1411.83 141043 141066 1410.50
141676 1416.88 1417.68 140515 140746 1406.95 1409.31 1407.54 1407.50 Buried
141760 141686 141589 141411 141424 141481 141477 141525

168 (18B) 141766 141664 141567 141409 141501 141491 141474 141515
178 141847 141274 141338 141173 141238 141209 141247 141272
17E 141826 141252 141320 141159 141231 141194 141230 141258

P17S 142098 141513 1414.89 141278 141297 1413.01 1413.65 141640

MPCA17 141582 1416.76

18E 141903 140942 141094 141024 141076 141055 141049 1410.93

P218 141172 141212 141187 141183 141213 141191 141177 141176
P21S 141211 141253 141234 141211 141246 141244 141217 1412.28
P22 141220 141369 141247 141215 141268 141245 141219 141234

MPCA23 141802 141676 141645 141491 141465 141494 141527 141567
MH1 1404.82 140514 140587 140509 1403.96 1404.26
MH2 140482 1405.05 140594 140509 140449 140428
MH3 1404.85 140514 140577 140514 1404.49 140426

MH4 1404.84 140516 140584 1405.16 1404.56 140433



dwater Elevations I
r to June-92 San_'lglin]

May96 Jun97 Nov-97
142265 1422.70

1416.06
1412.26
1410.83
1410.74
1420.90

1412.08 1411.77 X 141217 141174 141006 ouldntfind 1411.12 1411.26
1409.97 141231 1410.88 1403.61 1414.87 1407.35 140987 1411.05 ot reported 1410.76 1411.91
1408.64 141172 141017 1405.70 141044 141008 1408. 409.90 ot reported 1409.86
1413.94  1414.39 1413.98 ) 3 1412.42

141061 1409.16 139710 141142 141233 140972 1410.07 1410.12

141110  1409.22 139596 1409.65 140941 1408.74 140922 140891 1409.57 1410.10
141236 140837 1400.71  1407.84 141490 1409.88 141285 141347 141298 1412.86
141034 1407.16 1394.13 141631 140726 1407.05 1412.86 1407.20 1408.36 1409.27
1419.92 142084 1419.40 141202 1421.22 1420.12 141967 142039 141914 141926 1419.67

142085 1419.78 141 1420. 1420.70 1419 419. 1418.36

141874 141940 141795 1411.06 142007 1418.81 141871 X 1417.72 1417.92

141575 141718 141560 1406.96 141680 141673 141577 141615 141578 141564 141526
141478 1416.06 141461 1407.71 141500 1416.47 141373 141504 141448 141408 1413.66
141456 141580 1413.86 140594 141460 141603 141363 141440 141387 141349 141300
1411.60 141258 141165 1407.04 141235 141199 140961 1411.87 141086 1411.15 141113
1411.31 141266 141147 1406.79 141261 141196 1409.62 . 141101 1411.23 141114
141505 1414.35 1411.24 Obstructed 1414.83 N Ml ot reported 1413.66 OT MEAS
1415358 141565 1414.72 1408.75 1415.87 141574 1414.96 141476 141484 141546
141867 141861 1417.80 141466 141831 1418.41 141662  1417.29 1417.58 OT MEAS
1418.57 141852 1417.95 141491 141845 141847 1417.34 141756 OTMEAS
141873 141867 1417.97 141538 141887 1418564 141768 1417.84 OTMEAS
1407.62 1410.72 1408.97 1400.69 1409.40 140844 1408.86 1408.77 1409.00 1409.69
1407.88 141090 1409.15 1400.81  1409.79 1409.33 140867 1409.22 1408.99 1409.30 1410.05
1407.98 1411.18 1409.42 140220 140652 1408.21 1 1408.12  1408.74 1409.31 141002

1400.87 1407.00 141 - 1413 13. 1410.10 1409.32 OT MEAS

1410.90  1414.06

141554 141664 1414.70 1406.27 1415.70 1417.01 141499 1415.73 ot reported 1414.54
141546 141650 141469 1406.02 141550 141697 141500 1415.65 ot reported 141460 1414.31
1412.83 141497 1413.70 1401.17 141345 141518 141368 141360 141360 141343 141322
141267 141487 1413.70 140167 141299 1415.02 1413.53 141349 1413.48 1413.30 1413.15
1416.54 141572  1414.46 140280 141662 141556 [N 1417.10 141712 141681 OTMEAS
* 141644 141466 161238 ot reporte NN
141099 141292 1 .80 139934 141247 141302 1412.14 141258 141245 141231 141202
141192 141226 1411.97 1407.56 141220 141213 1410456 1412.03 otreported 1411.62 1411.76
141251 141271  1412.30 1408.17 141262 141273 141075 141247 otreported 141216 1412.25
141261 141372 1412.79 140967 141276 1412.72 RN 141217 141219 1412.10
1415.70 141646 141439 141429 141667 ot collected 141486 ot reported 1414.33 1413.99
1410.24 1407.95 139763 140697 140657 1406.24 1407.47 1407.02 1408.12 1409.22
1410.24 1408.01 1397.18 1406.61 140657 1406.46 140746 140689 1408.09 1409.25
1410.23 1407.99 139587 140657 140654 1406.24 1407.42 140687 1408.11 1409.13

1409.72 140797 139543 140662 140658 1406.32 1407.42 140677 1408.10 1409.12



(MPCA)

Apr-01 Jul-01 Jul-01 Sep-01 J-0-C
1420.16 142212 142205 142717
1420.66
1420.95
142043
1419.70
1420.90
141118  1410.95 141048 1419.93
141172  1410.48 1410.44 1418.88
1410.18 1409.49 1409.67 141829

141211 1411.32 141853
1424 22
142378
1421.05
1420.69
1421.12
1420.41
1422.30
1420.85
1420.45
1409.59 141027 141019 140968 142342
1408.01  1409.74 1409.92 1409.44 142343
141127 141325 141359 1411.04 1422.10
1407.80 140769 140867 1408.45 1422 .11

1419.90 141917 1419.07  1427.72
1420.05  1419.87 : 142781
1422.50

1421.73

1421.74

141832 1417.80 1426.12
141538 141617 141558  1424.71
1413.83 141482 141419 142115
1415.06  1414.09 141345 142187
1412.07 141092 1407.55 (erro 1416.60
141203 141099 141070 1416.71
1412.73 141063 141791
141567 141466 141451  1421.42
JSaY 1417.47 1417.86  1421.51
ENOFIINE 1417 43 1417.43  1421.33
ieZa Y 1417.86 1417.85 1421.05

1408.91  1408.94 1409.01 1408.83 1417.91
1409.22 140924 140940 1409.09 141834
1409.33  1408.88 140895 140907 1417.41
DRY 1409.25 1417.76

1422.80

1423.21

141456 1415 31 141465 142305
141445 141535 141471 1423.22
141264 141419 141455 142525
141255 141407 1413.40 142466
141612 141767 1416.92 142762
1425.02

BURIED 1412.98 141226 1421.58
1411.35 141131 1416.24

1411.97 141188 1416.52

1411.95 1411.85 141563

141439 1415095 141535 143227
140755 1406.74 1408.22 141855
1407.04 140678 140825 1419.06
1406.35 1406 63 1408.18  1420.39

140641 140721 140817  1420.81



ATTACHMENT 6
AUGUST 26, 2002 MEMORANDUM REGARDING THE STATUS OF GROUND
WATER CLEANUP AT THE ARROWHEAD REFINERY SITE



_ ATTACHMENT b
SF-D0C06-05 (4786
DEPARTMENT:  PO[LUTION CONTROL AGENCY STATE OF MINNESOTA

Office Memorandum
© DATE:  August 26, 2002

TO:  Maureen Johnson
Project Manager

FROM:  Barbara J. Gnabasik
Hydrogeologist

PHONE:  (218) 529-6266

¢ Mark Ferrey

SUBJECT:  Arrowhead Refinery Natural Attenuation Site Status and Possible Ways to Speed
Up the Ground Water Cleanu

The Arrowhead Refinery Site (Site) is located in Hermantown in St. Louis County, about eight
miles northwest of the city of Duluth. The Refinery reclaimed waste oil from 1945 to 1977,
During this time, Minnesota Pollution Control Agency (MPCA) records indicate that a highly
acidic metal-laden sludge was disposed in an uncontained two-acre lagoon on the property. The
site was added to the National Priorities List in October 1983 with a score of 43.75. The Coast
Guard constructed a ditch around most of the property to divert surface water from running onto
the Site. Municipal water was extended to private homes downgradient of the Site and a French
Drain was installed to capture and restore the contaminated ground water beneath the Site and to
prevent off-site migration of the contaminant plume. Contaminated ground water that is pumped
from the French Drain is discharged without the need for pre-treatment to the Western Lake
Superior Sanitary District (WLSSD) Wastewater Treatment Facility. In 1995 and 1996, the
source area and contaminated soils and sediments were excavated. F or organics, & visual
standard was used. For lead, the source areas were removed, and soil and sediments were cleaned

up to 500 mg/kg.

At this time, the second Five Year Review of the Remedy, as triggered by the first Five Year
Review, is due. Ground water at the Site is cleaning up at a rate faster than expected. Only two
sampling locations have exceeded the Maximum Contaminant Level (MCL) of 2.0 micrograms
per liter (ug/L) for vinyl chloride in the past year. In addition, the lead at the tap standard of 15
ug/L was exceeded in the discharge only and only for two out of the last ten sampling events.
Finally, the gasoline range organics (GRO) and diesel range organics (DRO) Health Based Value
(HBV) of 200 ug/L, that was established by the Minnesota Department of Health (MDH), is
occasionally exceeded at one well. In this memorandum, MPCA staff evaluates the nature of the
remaining contamination and the natural attenuation of the organic contaminants at the site so that
all cleanup standards can be achieved cost effectively.

Remedial Action Objectives and Ground Water Cleanup Numbers
in the Amended Record of Decision

According to Page 2 of the F ebruary 9, 1994 Amended Record of Decision (AROD) for the
“Arrowhead Refinery Site, the 1986 Record of Decision (ROD) ground water component was the
extraction and treatment system to be operated until 10 lifetime cancer risk levels are achieved
(estimated at 25 — 50 years). Page 32 of the AROD states that

RECYCLED PAPER WITH A MINBUM
OF 10% POSTCONSUMER WASTE
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“One of the goals of the groundwater component of this remedial action is to restore the
surficial aquifer to a quality consistent with its beneficial use which is for domestic use.
Groundwater cleanup criteria to meet the remediation goals have been determined by
examination of the Safe Drinking Water Act MCLs and the use of a human health risk
assessment to determine contaminant concentrations that are protective of human health.
EPA and MPCA have determined that once the aquifer meets MCLs, it will be safe for
human consumption. MCLs are listed in Table 4-4. Also listed are Minnesota
Department of Health Risk Limits (HRLs) and Recommended Allowable Limits (RALs)
(HRLs supersede RALs where both exist for a single contaminant).”

Table 4-4 (page 22) recognizes the MCLs, HRLs, and RALSs as of February 9, 1994, and we can
observe that some contaminants have HRLs (protective of ground water) or RALSs (protective of
private water supplies) but not MCLs, and some contaminants exceed HRLs or RALs. In the
AROD, these MDH HRL and RAL numbers are based on 107 risk levels. They are provided for
additional information about cleanup goal derivations and comparison to cleanup results, but
HRLs or RAL:s are not cleanup goals listed in the 1994 AROD for this site. The United States
Environmental Protection Agency (USEPA) response to a comment in the AROD
Responsiveness Summary specifically states:

-“The ground water aquifer will be restored to MCLs rather than to a 10 health
based levels in accordance with EPA policy and guidance.”

MCLs are federally promulgated drinking water standards for public water supplies based not
only on risk, but also laboratories’ detection limits, cost, feasibility of treatment technology, and
other factors; so MCLs were considered reasonable cleanup levels for this site. Applicable,
relevant and appropriate requirements are determined by the circumstances. In this case, the State
Minn. Rules Chapter 7060 classification of all underground waters for use as potable water
supplies is the Applicable or Relevant and Appropriate Requirement (ARAR), making MCLs the
circumstantial ARARs.

The MCL for vinyl chloride of 2 micrograms per liter (ug/L) represents a 10 risk level and was
established as the ground water cleanup level in the AROD dated February 1994. The MCL of
2.0 ug/L was chosen as the vinyl chloride cleanup level as vinyl chloride could be detected to 1
ug/L in 1994. The laboratory quantification limit could not be lowered to the MDH RAL of 0.1
ug/L in 1994. The MDH RAL of 0.1 ug/L was set at the 107 risk level.

The present HRL for vinyl chloride is 0.2 ug/L and was adopted in Minnesota Rules 4717.7100 to
4717.7800 in December 1994. The intent of the vinyl chloride HRL of 0.2 ug/L is to be
protective of human health using a 10 risk level. Since that time, typical vinyl chloride
detection limits have been as low as 0.2 ug/L.

For the Five Year Review and this memorandum, the MCL of 2.0 ug/L remains the vinyl chloride
cleanup number. It falls within the 10 to 10 risk range, as described in Exhibit G-3 on Page G-
6 of the USEPA’s “Comprehensive Five-Year Review Guidance™.

The lead ground water cleanup number has remained 15 ug/L at the tap, as written in Table 4-4 of
the AROD. The GRO and DRO ground water cleanup number of 200 ug/L is a newer MDH
HBYV, established in 2002.
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Remaining Ground Water Cleanup Number Exceedances

All cleanup numbers for ground water were not exceeded for the past year except for the
following locations on-site:

¢ Discharge — Vinyl chloride consistently exceeding the MCL of 2.0 ug/L. In addition,
sporadic elevated lead concentrations (2 out of 10 sampling events) exceeded the USEPA 15
ug/L “at the tap” number for lead;

¢  MW-14A - Vinyl chloride hovering just above the MCL of 2 ug/L for three out of six
sampling events; and

e MPCA- 4A - DRO and GRO just above the MDH HBV of 200 ug/L in the last four out of six
sampling events.

A summary of the analytical data for the monitoring wells and the discharge are provided in
Tables 1 and 2, respectively. Figure 1 shows the locations of the monitoring wells and Figure 2
shows the ground water flow direction for October 2001.

At present, there are no receptors as the shallow ground water is contained by a French Drain
System on-site and pumped out without treatment to the WLSSD sanitary sewer system. There
are three residerices east and sidegradient of the pump out system that were sampled in the past
and found not to be at risk due to ground water contamination as the Site. Water from the three
residential wells is used for drinking, cocking, and washing.

NATURAL ATTENUATION STUDY

Within the last year, MPCA staff assigned to the Site collected natural attenuation and
contaminant concentration data to determine if the ground water cleanup could be accelerated.
volatile organic compound (VOC) samples also were collected from each of the four individual
manholes to get a better understanding of the locations of the vinyl chloride source areas in
ground water. The following summarizes those findings, and consists of empirical data, natural
attenuation parameter results, and a discussion of remaining carbon or energy sources.

Empirical Data of the Natural Attenuation Process

Figures 3 and 4 show the trichloroethene, cis-1,2-dichloroethene, and vinyl chloride contaminant
concentrations versus time for both the discharge and well MW-14A. Contaminant
concentrations at all other on-site locations where chlorinated solvents have been detected have
decreased to less than detection limits or to below MCLs, HRLs and HBVs. The off-site wells
have almost no detections of VOCs, DRO, GRO, or lead; no concentrations exceed MCLs, HRLs,
or HBVs. Manholes 2 and 3 in the center of the Site are downgradient of the vinyl chloride
source areas in ground water.

Figures 3 and 4 show a significant decrease in concentrations of vinyl chloride and cis-1,2-
dichloroethene for the discharge and well MW-14A since 1992. In 1995 and 1996, the source
area and the contaminated soils and sediments were excavated. Since 1996, significant reduction
in levels of vinyl chloride at well MW-14A has not occurred, and the rate of reduction for vinyl
chloride in the discharge has slowed. Both the discharge and well MW-14A, however, continue
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to show that natural attenuation is occurring, as ethene and ethane were detected at these two
locations as summarized in Table 3.

Plots of natural logarithmic (log) transformed concentrations of vinyl chloride and cis-1,2-
dichloroethene for the discharge and well MW-14A are attached as Figures 5 and 6. Based on
these plots for well MW-14A, natural attenuation may no longer be decreasing exponentially with
time, given the variability of the data and the low correlation coefficient. Based on the plots
showing the natural log-transformed vinyl chloride and cis-1,2-dichloroethene concentrations in
the discharge, natural attenuation continues to occur. These plots show that concentrations of cis-
1,2-dichloroethene and vinyl chloride are decreasing exponentially with time. The correlation
coefficient for the regression of cis-1,2-dichloroethene concentrations as a function of time is
particularly strong at 0.9243, whereas the correlation coefficient for the regression of vinyl
chloride is less strong at 0.3616. One reason for the greater degree of variance is that it is
difficult to sample low concentrations of vinyl chloride without having some volatilization occur
during sampling and through the glass and septum prior to analysis.

The time needed to decrease to below the MCL of 2.0 ug/L for the discharge can be estimated by
the equation :

Co=Coe ™"
Where:

C, is the concentration at time x; -
C, is the concentration at time 0;
R is the rate of source decay, which is represented by the slope of the regression line for

the log normal concentrations of the analyte and well over time; and
T is the time needed to decrease to below the MCL of 2.0 ug/L for vinyl chloride.

The equation can be rearranged to solve for Time, T as follows:

LnC,—-LnCy, =T
R

Lon2-4.1 =T
-0.0008 (365 days)

0.693-4.1 = T = approx. 11.67 years from March 1997
-0.292

Thus, there is approximately 6.2 years remaining, at present, before the vinyl chloride MCL of
© 2.0 ug/L is met at the discharge at the current rate of natural attenuation. However, the natural
attenuation rate may slow if there is an inadequate food (carbon) source.

Lead concentrations in the discharge are shown in Figure 7. Lead concentrations have fluctuated
since 1995 and 1996, which are the years of the source and contaminated soil and sediment
removal. Since 1996, they have exceeded the lead “at the tap” action level of 15 ug/L. However,
lead concentrations in the discharge are analyzed without filtering (as a total concentration) and
the likely source of the lead may be digested particulates in the water sample that do not represent
what is actually migrating through ground water. As stated in the Five Year Review, filtered and
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unfiltered discharge samples will be collected for lead analysis quartetly for the next year in order
to resolve this issue.

As shown on Figure 8, the DRO and GRO concentrations in well MPCA-4A have fluctuated at
the 200 ug/L level, which is the HBV. No pattern to the detections are evident and the sum of
DRO and GRO appear to be staying in the 200 ug/L range. Neither DRO or GRO have been
detected in the discharge since August 2000. Only one sampling event since 1996, in January
2000, showed DRO and GRO in the discharge that exceeded the MDH HBYV of 200 ug/L. So the
detection of DRO and GRO in Well MPCA-4A would not extend beyond the property boundary
and would not be an issue as the draft Restrictive Covenant does not allow for drilling wells or
digging on the property, without MPCA staff approval.

Natural Attenuation Parameter Results
[25UIe Altenuation Parameter Results

A list of the natural attenuation sampling data that was collected for the site is provided in Table
3. A summary of the work performed is provided below. The summary of work is followed by a
summary of the findings, based on this work.

Summary of Natural Atteniuation Data Collection Effort

1. On-site wells MW-14, MPCA-4A, MPCA-4B, MPCA-SA, MPCA-5B, MW-14A,
MW.-14B, MW-14C, and the discharge were sampled for natural attenuation
parameters. All of the wells listed above, except well MW-1 4C, are screened in the
outwash layer. The “A”-designated wells are screened at the top of the water table
while the “B”-designated wells are screened at the bottom of the outwash. Well
MW-14C is screened within the glacial till. The geology, prior to excavation, is
shown on Figures 9 and 10. Up to eight feet of fill consisting of silty sand with
small- to large-sized gravel overlies one to five feet of peat. The peat overlays 10 to
25 feet of glacial outwash consisting of sandy gravel with localized deposits of silt.
A glacial till is present under the outwash and has a thickness of up to eight feet. It
lays 20 to 25 feet below the site and its base consists of weathered fragments of
gabbro. Fractured gabbro bedrock lays below the till.

2. MPCA staff monitored temperature, pH, conductivity, resistivity, dissolved oxygen,
ammonia nitrogen, ferrous iron (Fe*?), manganese (Mn"?), hydrogen sulfide, carbon
dioxide, sulfate, alkalinity (as CaCO,), turbidity, and chloride as field parameters for
the on-site wells that are sampled as well as the discharge water. Also, sample
replicates were collected by MPCA staff and analyzed by the MDH laboratory at a
rate of at least 2:10 for the following natural attenuation parameters for the
September 2001 sampling event: alkalinity; ammonia; chloride; manganese; and
sulfate. Wells MW-1A, MPCA-4A, MPCA-4B, MPCA-5A, MPCA-5B, MW-14A,
MW-14B, and the discharge had laboratory duplicates collected and analyzed for
select natural attenuation parameters as part of the September 2001 sampling event.
Only well MW-14C did not have laboratory duplicates analyzed for the September
2001 sampling event. This well does not have any detections over cleanup numbers
and only a 2/10 ratio of laboratory confirmation samples versus field data was
needed. MPCA staff chose wells and parameters for laboratory confirmation that had
contaminant detections and all sampling locations that exceeded water quality
standards and criteria were among the sampling locations chosen.
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3. The discharge is collected from a pipeline of water pumped from the French drain
whose bottom is at the base of the morainal till.

4. Nitrite nitrogen, nitrate and nitrite nitrogen, total organic carbon, dissolved iron, and
total sulfide were analyzed at the MDH laboratory for select on-site wells.

5. With the exception of MPCA-2A, VOCs, DRO, GRO, and dissolved lead were
analyzed from samples collected from the routinely sampled on-site wells as part of
the April and September 2001 sampling events. For well MPCA-2A, GRO was not
analyzed as part of the April 2001 sampling event. The off-site wells that are
routinely sampled had water samples that were analyzed for VOCs, dissolved lead,
and DRO. The discharge was sampled four times in January, April, July, and
September 2001 for VOCs, DRO, GRO, and total lead.

Findings

Table 4 provides a summary of the findings of the natural attenuation study for select on-site
wells and the discharge. As can be seen from the “TYPE OF ENVIRONMENT COLUMN?”, the
discharge is strongly reducing and the MPCA staff conclude that, based on the screening results,
anaerobic degradation of vinyl chloride continues to occur at the Site for the present time.

Well MPCA-4A has an adequate reducing environment, so further degradation of GRO and DRO
would only occur more slowly with the GRO and DRO functioning as a carbon food source for
the microbial reduction of chlorinated compounds.

Well MW-14A has an adequate to somewhat reducing environment. This matches the log normal
vinyl chloride concentrations versus time plot found in Figure 4.

Remaining Carbon or Energy Sources

Based on the dissolved organic carbon information provided in Table 3, the dissolved organic
carbon (DOC) numbers do not exceed 20 mg/L at any locations. The DOC range is highest at
well MPCA-5B at 15 mg/L and lowest at well MW-14B at 2.8 mg/L. However, neither of these
wells have any remaining detections of vinyl chloride. Well MW-14A is the well that has had
vinyl chloride concentrations greater than the MCL of 2 ug/L in the past. Well MW-14A and the
discharge have DOC concentrations of 9.1 mg/L and 5.2 mg/L, respectively. Also, petroleum
contaminants are no longer detected in the water samples of well MW-14A or the discharge. The
petroleum contaminants probably serve as an energy source to the microbial consortia responsible
for the reductive dehalogenation of chlorinated aliphatics. Thus, one limiting factor controlling
the rate of further degradation of vinyl chloride at the Site may be a limited carbon source. The
ethene and ethane data, however, indicate that natural attenuation is occurring.

Alternatives for Completing Ground Water Cleanup at the Arrowhead Refinery Site

Whether or not there should be any supplementing of the ground water respohée action presently
being conducted is a function of time and costs. There are three alternatives for completing the
ground water cleanup at the Arrowhead Refinery Site. They are:

1. Status Quo. Continue to let natural attenuation proceed at its present rate, continue operating
the pump out system, and continue sampling but at a reduced rate.
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2. Faster Anaerobic Degradation Alternative. This alternative i Bised on achieving a faster rate
of anaerobic degradation. It includes removing contaminant mass that is absorbed to the
matrix soils at and below the water table. The work that would need to be performed
includes:

* Define the specific areas that are exceeding standards with a geoprobe investigation;

¢ Design and implement injections of a heated nutrient such as hydrogen release compound
(HRC), vegetable oil, comn syrup, polylactate ester, molasse:, >r similar nutrient to
increase the organic carbon content and increase the rate of anaerobic degradation;
Continue operating the pump out system; and
Continue sampling, but modify the sampling plan to fit the alternative. Reduce sampling
at other locations on- and off-site as described below.

3. Aecrobic Degradation Alternative. This alternative is based on changing the geochemical
environment to aerobic degradation. For this alternative, contaminant mass is not removed
from the matrix soils below the water table. It includes:
¢ Define the specific areas that are exceeding standards with a geoprobe investigation;

* Design and implement an air sparging/soil vapor extraction (SVE) system to inject air
into the areas of the subsurface that need to be aerated.
Continue operating the pump out system; and

¢ Continue sampling but modify the sampling plan to fit the alternative. Reduce sampling
frequency in other on-site and off-site areas as described below.

¢ Operations and Maintenance (O&M) action to deal with massive iron and manganese
fouling,

In Table 5, MPCA staff evaluates each of these alternatives below for purposes of costs, meeting
the remedial action objectives and cleanup numbers in a more timely fashion and to save money.

Recommendations for Action

MPCA staff are currently recommending Alternative 1, continue monitored natural attenuation
with operation of the pumpout system. With cost effectiveness in mind, Alternative | is preferred
as cleanup may occur within the next 5 % years and would still be in the same price range as the
next cheapest alternative.

Alternative 2 involves requesting an anaerobic degradation evaluation from a contractor and
possible follow-through with implementation. Alternative 2 would need to be effective and cost
effective, based on experiences of other sites. There is no guarantee that the Alternative 2 remedy
would appreciably speed up the cleanup. Favorable results from a pilot test would be needed to
confirm that Alternative 2 would be effective and cost-effective. Alternative 2 will require
additional funding up front, and more staff time that is less available due to Superfund staff
reduction and attention to priorities. The MPCA staff believes that Alternative 1 will serve the
same purpose with less effort.

Alternative 3 is rejected due to greater costs including costs associated with maintenance and
complications from iron and manganese fouling and the greater costs and staff effort associated
with implementation and maintenance. Iron and manganese would likely need to be acrated in
addition to vinyl chloride and the aquifer environment would need to be made aerobic,
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Recommendations for Changes in Sampling Schedules, Locations and Analytes

With regard to Alternative 1, MPCA staff recommends that sampling be modified to one large
event per year instead of two per year. Ground water samples from the wells that continue to
show exceedances should be collected six months after the annual event. The parameter list
should be the same as in the fiscal year 2002 (FY02) sampling and analytical plan, with one
addition. Filtered and total lead should be collected at the French drain discharge for four
consecutive sampling events. The purpose of this sampling to confirm that the likely source of
the lead seen previously may be digested particulates in the water sample that do not represent
what is actually migrating through ground water.

Natural attenuation monitoring should be discontinued except for the well stabilization readings
of temperature, pH, conductivity, dissolved oxygen, and oxidation-reduction potential. Water
levels and discharge samples should continue to be collected and sampled quarterly to verify
containment and to comply with the requirements for discharge established by the WLSSD.
Discharge volumes will continue to be collected monthly per the requirements of the agreement
with the WLSSD. Four quarters of filtered and unfiltered samples will be collected from the
discharge for lead analysis.
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FIGURE 3 - TCE, 1,2-DCE, AND VINYL CHLORIDE CONCENTRATIONS VERSUS TIME FOR

THE DISCHARGE
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FIGURE 4 - TCE, 1,2-DCE, AND VINYL CHLORIDE CONCENTRATIONS VERSUS TIME FOR

WELL MW-14A
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FIGURE 7 - LEAD CONCENTRATIONS VERSUS TIME FOR THE DISCHARGE
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ATTACHMENT 7
ARROWHEAD REFINING CO. SUPERFUND SITE DRAFT RESTRICTIONS

Probable restrictions for the parcels on the Arrowhead Refinery Company site. These are a draft and may

be edited, reduced, or increased.
Arrowhead Refining Co. Superfund Site Draft Restrictions

(a)

(®)

©)

(d

(@

U

(@
(h)

®
()

The Property shall be used solely for industrial or restricted commercial purposes
and shall never be used for purposes which may provide exposure routes for sensitive
subpopulations including children, the elderly, the infirm, or others; suci as but not limited to
family housing, condominiums or apartments, schools, hospitals, nursing homes, day-care
centers, playgrounds, recreation areas, or other similar purposes;

No excavation shall be performed on the Property and no underground structures or
basements shall be constructed on the Property (other than footings for above-ground
structures and septic tanks) without MPCA approval.

The french drain, sumps, pump house and instrumentation, piping from sumps to the
pumphouse and from the pumphouse to the sanitary sewer line that parallels Highway 53,
associated electrical connections, monitoring wells, and protective posts, and any future
improvements to the remediation system shall not be disturbed in any manner;

No connection shall be made to any utilities, including the sanitary sewer, electrical
or telephone utilities, which are part of the Arrowhead Refinery site fixtures. The Owner
shall obtain independent connections to utilities and not affect those utilities related to the
remedial actions for the Arrowhead Refinery site; a portion of the drainage system installed
for the cleanup is now owned and controlled by Western Lake Superior Sewer District. The
sewer line was designed for the Arrowhead cleanup, so developers should not assume that
connection to the line will be approved for other purposes. Consultation with WLSSD is
essential prior to design and cost estimates for sewer connections.

No change shall be made to the water table, surface water drainage, ditches, or
infiltration to the water table in such a manner that may affect the ability of the site to be
remediated or to remain protective;

The Minnesota Department of Natural Resources and the U.S. Fish and Wildlife
Service require, due to the remaining lead on site, that restoration of wetland, ponding, and
water features that draw wildlife are not allowed.

No wells and no drinking water wells shall be installed on the site.

Compliance with the Consent Decree filed at the St. Louis County Recorder’s Office
is required to fulfill Consent Decree conditions, including the provision of access for MPCA
to operate, maintain, improve, and remove remedial actions,

Cooperation with the MPCA staff to complete the cleanup of the Site and conduct
periodic future reviews is required; and

No activity shall be permitted that adversely affects the protectiveness of the
response actions at the Arrowhead Refinery site.



